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THE AUTOGRAPHIC TELEGRAPH. 


The accompanying engravings represent’ an auto- 
graphic orcopying telegraph instrument, the invention 
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g', set in the posts, K K’, and connected on the un-|to, but isolated from, the armature pivots are the arms, 


der side by wires to the two field magnets, U U', insuch|L L’, having at their extremities the electrodes or sty- 
a manner as at each vibration to bring these magnets |luses, M M’, arranged to maintain a delicate contact 


of Mr. Syivester P. Denison, which is being introduced \alternately into the circuit of a local battery. Secured | with the paper as they vibrate over its surface. 


by the New York Auto-Telegraph 
Company, of 47 Broadway, this city. 
With the aid of these instruments, 
‘ suitably connected by wires, it is 
possible for any one to send fac- 
simile copies of messages from place 
to place. The message is written 
upon a narrow strip of bronzed pa- 
per, which is placed over a roller at 
one side of the ‘instrument; the 
movement of a lever sends an elec- 
_tric-eurrent throngh the machine, 
out.over the line, and through a 
second similar machine. The cur- 
rent moves a stylus, which vibrates 
rapidly over and in contact with the 
bronzed strip; each time the point 
in its passage across the paper meets 
the ink of the writing the current is 
broken, when a second current 
passes over the line to the other in- 
strument and through a like stylus, 
moving back and forth across a 
strip of paper so prepared as to be 
discolored whenever the: current 
passes through it. As thé two sty- 
luses move absolutely in unison, the 
exact location of each particle of 
ink that causes a break in the cur- 
rent is reproduced, by electrolysis, 
on the chemically prepared 
strip at the second instru- 
ment. 

The machine requires no 
attention beyond the 
switching of the current 
from the transmitting to 
the receiving side, as may 
be required. 

Fig. 1 is a perspective 
view of the instrument, 
Fig. 2 is a plan view, show- 
ing the arrangement of 
the various parts, and 
Fig. 3 shows the construc- 
tion of the mechanism for 
feeding the strips of paper, 
and the pole changer. 
Each instrument is pro- 
vided with two sets of ope- 
rating parts, permanently } 


fixed on either sideof the .——— 


feeding device, one to be —-77\FiRy 
used for transmitting and tl 
sn 
ne 

i a 


the other for receiving, and 
the connections are so 
made that when one side is 
in use the other is switched 
out of the circuit. 

The electro-magnets, E 
i’, are attached by screws 
to the permanent magnets, 
D D’, which are connected 
in pairs so as to form prac- 
tically but one, and which 
are similarly located as to 
their poles. The electro- 
‘magnets can be advanced 
or withdrawn. by the 
screws. The armatures, 
H H’, are pivoted so as to 
vibrate, and are furnished 
with the rebounding 
springs, @ d', which, by the 

- motions of the armatures, 
are brought alternately in 
contaet with the screws, 
ee’, set-in the ends of the 
permanent magnets. Fixed 
tooneend of the armatures, 
and insulated from them, 
are the contact springs, J 
J’, the free ends of which 
act on the relay points, g 


i 
Fig. 2.-PLAN VIEW SHOWING ARRANGEMENT OF PARTS. 
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The feed mechanism is mostly 
contained in the box, C, and 
consists of the magnets, U U’, 
their connected armatures, T 'L", 
which, as the magnets are alter- 
nately energized, impart a tilting or 
rocking motion to the shaft, h, to 
which they are fixed, the lever, 8, 
also fixed to the shaft, pawls, k x’, 
ratchet wheel, R, and the escape- 
ment, V, with its connecting levers. 
As the rocking motion is imparted 
to the lever, S, the pawls engage 
alternately in the teeth of the 
wheel and cause it and its shaft to 
revolve step by step. By means of 
the escapement only one tooth is 
allowed to pass at each movement, 
thereby preventing irregularity of 
the feed. The shaft, N, extends 
through the sides of the box, and 
on each end it carries one of the 
feed rollers, O O', which are about 
the width of the paper strip; they 
are adjusted so that their center line 
is opposite the electrodes, M M’, 
when the latter are at rest. The 


‘friction rollers, P P’, turn freely on 


spindles set in the arms, JJ’, at- 
tached to the Shalts,:m mm’, which. 
have arms, 7 7’, extend-. 
ing down through slots 
in .the base, so that 
the cam lever, 0, as it is 
moved to the right or left 
will alternately bring one 
of the rollers in sufficiently 
close contact’ with one of 
the feed rollers to firmly 
grip ‘the strip. of paper, 
while the other is removed 
to leave the paper free. 
Thus while both feed roll- 
ers are constantly revolv- 
ing; when the machine is 
being operated, only one 
strip of paper is feeding. 
The strips of paper are 
guided by metal plates, Q 
Q’, supported on studs se- 
cured in the sides’ of the 
box.. On the transmitting 
side a wire brush maintains | 
a metallic connection con- 
tinually on the transmit- 
ting’ strip;' the brush is 
thrown back when that 
side of the instrument is 
not in use. 

The pole changer has 
three. plates on the peri- 
phery of a wheel and two 
contact rollers, as shown in 
Fig. 3. A rocking motion, 
sufficient to carry alternate 
plates under the two roll- 
ers, is imparted to the 
wheel by an arm, 7, at- 
tached to the rocking shaft, 
h. This -motion.. reverses 
the polarity of the line’ in 
which the magnet, E or FE’, 
is placed and causes the 
armatures, H or H’, to vi- 
brate one stroke, and by 
the contact spring, J J’, 
and one of the relay points, 
gor g', toactuate the oppo- 
site pair of the feed mag- 
nets, U U’', which by at- 
tracting its armature rocks 
the shaft, A, in the reverse 
direction, when the arm, 7, 

(Continued on page 132.) 
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MEETING OF THE NATIONAL ELECTRIC LIGHT 
ASSOCIATION. 

However skillful the mechanician, he may reason- 
ably hope to gain something by a comparison of work 
with his fellows. The one may have found a simple 
means of performing what before was a difficult opera- 
tion, and theother hit upon a plan reducing the cost 
of operation. Let them come together and exchange 
ideas, and it is readily seen that both will be benefited. 
This comparison ‘of work is of the most importance 
where new processes are in course of development. See- 
ing this, the electric lighting fraternity have at last 
bestirred themselves, and formed an organization for 
mutual advantage and instruction. This organization, 
called the National Electric Light Association, met 
last week at the Union Square Hotel, New York city, 
and the three days’ sitting of the convention brought 
out much that is interesting to the general public and 
a great deal that is of importance to those engaged 
in operating electric lighting plants. The most im- 
portant papers and addresses were upon the advan- 
tages of electricity as an illuminant, proper construc- 
tion and arrangement of engines and boilers, incandes- 
cent lighting, past and present, tower system of elec- 
tric lighting, anc underground wires. 

The value and necessity of comparison of processes 
was clearly illustrated at many points in the discus- 
sions. Allowing for the difference in price of coal in 
one section of the country and another, some were 
found to be paying twice, and in one case—a plant 
in Iowa—nearly four times as much for the mainte- 
nance of 2,000 candle power arc lights as others. This 
disparity in cost was shown to come from. the use of 
engines not fitted for the work, or from bad arrange- 
ment of grates and boilers. It was shown that shaft- 
ing isa great waste of power in an electric light ma- 
chine, and the use of countershafting a positive waste 
of money. Those plants give the best satisfaction, and 
are most economical, in which the engines and dy- 
namos are coupled up directly. A curious fact was 
brought out during the meeting concerning the effect 
of the introduction of electric lighting upon the 
business of the gas companies. It would naturally be 
supposed that, when the electric light came to he gen- 
erally used in the streets and offices of a town, 
there would be a relative diminution in the demand 
for gas. ‘Yet the contrary, it seems, isthe case. It 
convention, and confirmed on 
all sides, that wherever the electric light was introduced 
the gas companies greatly increased their business. 
This phenomenon is thus accounted for: The public 
get accustomed to more light, and therefore use more 
gas burners. Stores and show windows where gas is 
used look dim and dingy near others lighted with elec- 
tricity, by reason of the contrast, and this appearance 
ean only berectified by turning on more burners. 

In the paper on tower lighting, the author scarcely 
maintained his point that it was more efficient than 
pole lighting for. the illumination of cities, though it 
seems to have some advantages, notably that of being 
less trying to the eyes. He cited the case of the light- 
ing o1 Detroit, Mich., by a system of iron towers and 
masts, similar to those in use in Union and Madison 
Squares in New York city. The area to be lighted is 
10146 square miles. The system comprised 90 skeleton 
iron towers, being for the most part 150 feet in height. In 
the thickly populated districts these towers are placed 
in the form of triangles, something less than a fifth of 
a mile apart, while in the outskirts of the city they are 
half a mile apart. 
candle power voltaic arc lights in all, and so thoroughly 
was the city illuminated by these last year, and so sat- 
isfactorily, that the citizens, so the author said, de- 
manded the renewal of the electric light company’s 
contract for the coming year. 

The cost to the city of Detroit is, it seems, more than 
double what it was with gas, but the electric light peo- 
ple insist that the city is furnished with more than 
twice as much light as formerly; and whether this is so 
or not, the city inferentially shows its appreciation of 
electric lighting by its renewal of the contract, though 
there is reason to believe that even more satisfaction 
would be given by the use of the ordinary pole light- 
ing, such as is in use in Broadway, Fifth Avenue, and 
other New York streets. 

The paper on underground wires, though the last to 
be read, is perhaps of the most interest tothe general 
public, owing to the present controversy and complica- 
tion. The author began with something like a eulogy 
of a certain telegraph company, which has not particu- 
larly attracted attention for broadness of policy or for 
commendable practices. This company, according to 


°|the author, began burying its wires ten years ago, but 


recently it has been discovered that the gutta percha 
insulation of its line has been destroyed by the effects 
of the steam heating pipes, and it has been abandoned. 
The system used was that in-vogue in England—the 
simple drawing of gutta percha cables through § ordi- 
dary gas pipe. 


There are nearly four hundred 2,000 ; 


In the opinion of the author, and he has had an ex-, 
tensive practical experience in such matters, the sink: 


ing of the arc-light wires is an exceedingly difficult” inches in the clear at the level of the seat. 
problem, which will require mueh thought and many is a liberal figure. 
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Ks : 
from 24% to 4 inches narrower. 


dollars to solve. He said: ‘So far-as the arc-light 
companies are concerned, the present movement is well 
timed, as reconstruction would have to be begun in any 
event. The present lines are not of a permanent char- 
acter, and the insulation is not in the best condition. | 
I believe that the subway commission will prepare a 
plan for the accommodation of all services, and that 
when it is carried out, all companies can by lease or 
purchase obtain perpetual rights in such subways. 
No system will be approved that is not sufficiently com- 
prehensive to meet the demands of all classes of serv- 
ice.” But later on in the paper the problem of bury- 
ing the are-light wires appeared not to be so difficult 
after all, for the author described asystem of under- 
ground conduits now in use in Chicago, in which these 
are wires work well along with telephone and telegraph 
wires. This conduit, he said, is: made of concrete, the 
result of mixing asphaltum and silex, and is moulded 
and at the same time hammered into. lengths of about 
three and a half feet, through which are formed at the 
same time longitudinal ducts, the whole looking not 
unlike a tubular boiler. One end is provided with a 
flange to allow for the secure joining of the section; 
being cemented with the same material of which they 
are made—applied hot. Manholes are arranged at the 
intersections of the streets for renewing and repairing. 

Perhaps this Chicago line, though entirely successful 
thus far, should be regarded as a makeshift, rather 
than as a permanent construction. For it is not yet 
known, as the author inferentially admitted, whether 
or no it would withstand the test of time as well as it 
withstood the government test of 5,500 pounds crush- 
ing strain per inch. 

ti ft 
CAR SEATS, 

“That an entirely new departure in car seat construc- 
tion is needed is apparent to any one who has studied 
the American car. One difficulty to be met and over- 
come is the insufficient width of the American car 
body. Bodies from twelve to eighteen inches wider 
than those now in use may safely be carried on trucks 
of the standard gauge, even at high rates of speed. 
This has been done for years on the Erie road, with- 
out accident. A wider car would, however, call for 
radical alterations in stations, platforms, bridges, tun- 
nels, signal towers, and even in the tracks of some 
roads. 

Such alterations and improvements cannot be looked 
éséats can be obtained 
by sacrificing one seat in the width of the car; the 
space thus gained being given to the aisle and the 
three reinaining seats. Many faults of car seats may 
be corrected without structural changes in the cars 
themselves. One glaring fault is theinsufficient width . 
of the seat, from front to back, which does not proper 
ly support a full-grown person. The cushion is of im- 
proper shape, being highest in the middle; a form made 
necessary by the reversible back, although its convex 
form is much better than those in which an attempt 
has been made to fit the person. The back is too low to 
comfortably support the head and shoulders, yet it 
projects from seven to eight inches below the level of 
the seat, and is so much too wide. This wastes alarge 
quantity of expensive covering material. Most backs 
do not give support at the proper place, and are con- 
vex on the corners, where concavity isneeded. They 
should be convex both horizontally and vertically. 
The seat, from seventeen to eighteen inches high at 
the front edge, is about right for a six-foot man, yet the 
foot rest is too far away to be of use even to a tall per- 
son, and is beyond the reach of others. With a prac- 
ticable rest the present height would be proper. The 
seat frame, while bulky and heavy, is not strong, and 
is placed so low that there is no room beneath the seat. 
By simple modifications of the frame, this space could 
be utilized and made available for satchels, etc. 

Another evil belonging to the reversible back is the 
necessity for making the seat parallel with the floor. 
A tilting seat, which tips the frame one-half or three- 
quarters of an inch, has ina few cases been adopted. 
It costs much, and the advantage is not appreciable. 
The inner end of the seat is well covered with catches, 
mouldings, and bars which search out tender portions 
of the anatomy. The sharp moulding is architectural- 
ly correct on the window rail, because as a cornice it 
crowns a wall. This may satisfy the architects, but 
common passengers would rather violate architectural 
proprieties, and have round corners well cushioned. 

Alterations are needed in the aisle end of the seats. 
The fashionable wood end is less comfortable than the 
old style of iron, and is inconvenient because itis open. 
The arm rests are hard, and the ‘nickel plated horse 
rasps” of some roads are a public nuisance. A plush 
surface is by far the most satisfactory. 

The following average dimensions of passenger cars 


_and seats will give the inventor'some idea of the prob- 


lem before him: The inside width varies from 9 feet 2 
inches to 8 feet 5 inches above the truss plank, below, 
or within 11 or 12 inches of the floor; the car is usually 
Seats are spaced from 
26 to 36 inches between centers, and have from: 11 to 18 
The latter 
The back is from 86 to 87 inches 
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long, which leaves an aisle of about 24 inches, accord- 
ing to the width of the body of the car. The seat 
eushion is longer than the back to the extent of aninch 
ortwo. The cushion is from 17 to 20 inches wide, and 
stands from 17 to 19144 inches high. The backs come 
from 16 to 18 inches above the cushions, and are from 
25 to 30 inches wide from top to bottom. The waste of 
covering material on some of the wider backs, on ac- 
count of their projection below the cushions, amounts 
to as much as half asquare yard. This may be averaged 
at from 12 to 15 yards per car. Seat arms are from 25 
to 274 or 28 inches from the floor. 

The following are some of points of a comfortable 
seat: It must be convex wheréver it touches the per- 
son, as hollow curves are tiresome. The back should 
be convex, both horizontally and vertically, except 
where straight lines are used. The seat should be in- 
clined, and there should be a good foot rest. 

Parlor car chairs are even moreobjectionable. Nomi- 
nally revolving, they interfere with each other, and are 
less comfortable than if fixed. They have most of the 
faults of the day coach seats. The promising field for 
the inventor is in the seat of the day coach, and cer- 
tainly he who devises and introduces a seat meeting 
the requirements of the case ought to be well rewarded | 
financially. 
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ASPECTS OF THE PLANETS FOR SEPTEMBER, 
MERCURY 
is morning star on and after the 2d. He wins the place 
of honer- onthe September record, for, though the most 
insignificant member of the sun’s family, he is the most 
active of the brotherhood during the month. 

On the 2d, at 1 o’clock in the afternoon, he is in infe- 
rior conjunction with the sun, passing between the 
earth’s sun, as the moon does at new moon, and chang- 
ing his role from evening to morning star. He is then 
on the western side of the sun, and, traveling at his 
inmost rapid pace, arrives on the 15th, at noonday, at 
his western elongation, the extreme limit of the invisi- 
ble chain that binds him to the sun. He is 17° 52’ west 
of the sun, and at that time and for a week before and 
after may be picked up by keen-eyed observers, though 
the conditions are unfavorable. It is the last time dur- 
ing the year when he will be visible as morning star. 

’ On the 15th Mercury rises nearly an hour and a half 
before the sun. He must be looked for about 7° north 
of the sunrise point, and about 7° south of Regulus. 
On the 27th, at 4 o’clock in the morning, Mercury is in 
conjunction with Jupiter, being 52’ north. This is the 
only planetary conjunction of the month. Both plan- 
ts are movin 3 
passes Jupiter on the way. The planets, near the time 
of conjunction, may be seen with the aid of an opera 
glass. 

Mercury, on the 15th, isat his ascending node; on 
the 20th he is in perihelion; on the 30th he is at his 
greatest distance north of the sun’s center. 

The right ascension of Mercury on the 1st is 10 h. 46 
m.; his declination is 3° 26’ north; his diameter is 10°4"; 
and he is in the constellation Leo. 

Mercury sets on the 1st about 6 o’clock in the evening; 
on the 30th he rises at about a quarter before 5 o’clock. 
SATURN 
is morning star, and.wins the second place for being at 
present the most beautiful of the stars, as Jupiter is 
for a time hidden in the sunlight, and Venus lingers too 
near the greater light that rules the day to beseen long 
after his disappearance. This wonder of the system 
takes no active part in the events of the month, but he 
looks serenely beautiful as; looming above the eastern 
horizon about midnight on the first part of the month, he 
slowly makes his way to the zenith, the leader of the 
surrounding: myriad stars, reaching his culminating 
point just as he and his twinkling companions disap- 

pear in the light of the coming day. 

The right ascension of Saturn on the Ist is 6 h. 27m.; 
his declination is 22° 24' north; his diameter is 16:6’; 
and he is in the constellation Gemini. 

Saturn rises on the 1st at midnight; on the 30th he 
rises about a quarter after 10 o’clock in the evening. 

VENUS : 

is evening star, and reigns supreme in the western sky, 
being the only visible planet after the sun goes down. 
She is still moving southward with rapid steps, thus 
decreasing the time of her stay above the horizon, and 
keeping her at about the same apparent distance from 
the sun throughout the month, though the distance be- 
tween sun and star is constantly increasing as Venus 
proceeds on her eastward course. Southern observers 
will have delightful views of the fair evening star dur- 
ing September, and northern observers will have their 
turn for admiring the fascinating planet when, after 
pursuing her swift course to her extreme southern 
limit, she turns her steps northward, and adorns the 
northwest instead of the southwest portion of the sky. 
Venus sets during the month about an hour after the 
sun, but is now so bright on account of her nearer ap- 
proach to the earth that her increase in size and bril- 
liancy ‘is plainly perceptible. as 

The fair evening star is in conjunction with Spita,*or 
Alpha Virginis, early on the morning of the 10th, Venus 
being 2° 20’ north. Planet and ‘star will be near 


, 
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gether on the evening of the 9th, but a powerful glass 
will be required to obtain a glimpse of the star. 

The right ascension of Venus on the 1st is 12h. 42 m.; 
her declination is 3° 55’ south; her diameter is 12°6’; 
and she is in the constellation Virgo. 

Venus sets on the 1st about half past 7 o’clock in the 
evening; on the 30th she sets about a quarter before 7 
o’clock. 

URANUS 

is evening star until the 26th, and then morning star. 
On the 26th, at 2 o’clock in the morning, Uranus is in 
conjunction with the sun, passing beyond him and re- 
appearing on his western side. Uranus is the last of 
the giant planets to reach conjunction, and after he 
passes the goal the giants of the system are all on the 
western side of the sun. 

The right ascension of Uranus on the 1st is 12 h. 7 
m.; his declination is 0° 4’ south; his diameter is 3°4’; 
and he isin the constellation Virgo. 

Uranus sets on the 1st soon after 7 o’clock in the eve- 
ning; on the 30th he rises about aquarterafter5 o’clock 
in the morning. 

NEPTUNE 
is morning star, and pursues his far-away course with- 
out encountering any other planet or large star, wan- 
dering just now in a region that is all his own. He is 
approaching his nearest point to the earth, and if he 
could change places with Mars, would createa great ex- 
citement in our sky. 

The right ascension of Neptune on the 1st is 3h. 34 
m.; his declination is 17° 28’ north; his diameter is 2°6"; 
and he is in the constellation Taurus. 

Neptune rises on the 1st at half past 9 o’clock in the 
evening; on the 30th he rises at half past 7 o’clock. 

MARS 
is morning star. He is now large enough to be visible, 
and his course may be easily traced by those who are 
sufficiently interested to rise for the purpose in the 
small hours of the morning. On the 1st he is seen in 


the constellation Gemini; on the 12th he is in line with | 


Castor and Pollux; on the 24th he may be foundin the 
cluster of stars in Cancer known as Praesepe. 


The right ascension of Mars on the 1st is 7 h. 28 m.; his | 


declination is 22° 39’ north; his diameter is 5"; and 
he may be found in the constellation Gemini. 

Mars rises on the 1st about 1 o’clock in the morning; 
on the 30th he rises about half past 12 o’clock. 

IUVPTTER 

is evening star until the 8th, and then changes his role 
to that of morning star. On the 8th, at 5 o’clockin the 
afternoon, this brilliant planet is in conjunction with 
the sun, disappearing behind him, and being fora time 
totally lost to terrestrial view. He will, however, soon 
take his place among the visible morning stars, and af- 
ford new material for telescopic research.. The latest 
observations point to a revival of the famous red spot, 
and seem to establish it as a permanent feature on the 
planet’s surface. If so, telescopists will havea tangible 
point to build their theories upon, a wedge to effect an 
entrance beneath the cloud-atmosphere that envelops 
the pride of the system. 

The right ascension of Jupiter on the 1st is 11h. 25 m.; 
his declination is 6° 56’ north; his diameter is 29°2'’; and 
he is in the constellation Virgo. 

Jupiter setson the 1st at half past 6 o’clock in the 
evening; on the 30th he rises at a quarter after 4 
o’clock in the morning. 

THE MOON. 

The September moon fulls on the 24th, at 54 minutes 
after 2 o’clock in the morning. On the 3d, the day 
after the last quarter, at 9h. 271n. P.M., the moon is in 
conjunction with Saturn, being 4° 17 south. On the 
5th, at 1h. 28m. A.M., sheis at her nearest point to 
Mars, being 5° 33’ south. On the 7th, at 10h. 12 m. 
P.M., she is in close conjunction with Mercury, being 
0° 37’ north. On the 8th, at 4 h. 55m. P.M., the new 
moon when about an hour old is in conjuction with 
Jupiter, being 1°57’ south. This event occurs a few 
minutes before the planet’s conjunction with the sun. 
On the 9th, at 6 h. 84 m. P.M., the moon is in very close 
conjunction with Uranus, being 4’ south. On the11th, 
at 5h. 28m. A.M., she is in conjuction with Venus, be- 
2° 27’ north. On the 28th, at 3 h. 7m. A.M., she is in 
conjunction with Neptune, being 2° 51’ south. 

OCCULTATION OF ALDEBARAN, 

‘An occultation of Alaebaran, or Alpha Tauri, occurs 
on the 29th that will be visible in Washington and its 
vicinity. We give the Washington mean time for the 
occurrence, which will vary in other places on account 
of the moon’s parallax, or difference in her direction as 
seen from two different points. 
take place at 1 h. 30m. A.M., when the bright limb of 
the waning moon will suddenly hide from view the red 
star Aldebaran. The occultation will continue 1 h. 20 
m., when the star will seem to spring into being from 
the dark side of the moon, the emersion taking place at 
2h.50m. A.M. Early risers will be rewarded for the 
effort, for this is all that is required to be present at 
the exhibition. The moon occults numerous small stars 
during the month, but the opportunity for beholding 
the occultation of a first magnitude star is rare. We 
assure observers that the heavens present a charming 
pieture at half past 1 o’clock in the: morning. 
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The immersion will: 


The moon also occults Aldebaran on the 9th, for 
those who see the moon in the same position as that 
from which she is seen at the center of the earth. She 
does more than to occult a star, for on the 7th she oc- 
cults the planet Mercury. But observers in this vicin- 
ity are neither favored by position nor time to behold 
the spectacle when the slender crescent of the waning 
moon hides from view the smallest of the brother- 
hood. 

TOTAL ECLIPSE OF THE SUN. ; 

A total eclipse of the sun occurs on the 8th, though 
not a hair’s breadth of his shining face is obscured ‘to 
our view. The favored few who will behold the grand- 
est phenomenon witnessed by mortal eye must be un- 
der the moon’s dark shadow in the South Pacific 
Ocean. The path of totality commences near the east- 
ern shore of Australia, passes over New Zealand, and 
ends near the South pole. It takes in its way Cook’s 
Straits, which separate the two islands constituting 
New Zealand. The shores of the islands bordering on 
the straits seem to be the sole locality for observing the 
eclipse on land, the reinainder of the path passing over 
a waste of water. A more ineligible locality could 
scarcely be chosen for the occurrence of the magnificent 
spectacle. But the moon’s shadow is regulated by in- 
exorable law, and those who wish to see the sun’s face 
hidden for two precious minutes must go to New Zea- 
land or sail on the Southern Pacific Ocean. An ob- 
serving party from Melbourne plan to be present on 
the grand occasion, taking advantage of the compara- 
tive nearness to the scene of action. 

ECLIPSE OF THE MOON, 

A partial eclipse of the moon takes place on the 24th, 
visible on the Atlantic Ocean, in North and Sou‘h 
America, and on the Pacific Ocean. The eclipse will 
be easily observed in this region. It begins at 1h. 15 
m. A.M. The middle of the eclipse is reached at 2 h: 
48m. A.M. The eclipse ends at 4h. 22m. A.M. The 
magnitude of the eclipse is 0°79, the moon’s diameter 
being 1. 

SEPTEMBER 
bears witness to an active and stirring season among 
the members of the solar family, wherein the sun him- 
self plays a prominent part. Two great planets, Jupi- 
ter and Uranus, as they reach conjunction disappear 
from the sun’s eastern side to reappear on his western. 
Mercury flits between the earth and sun at inferior con- 


-{ junction, and oscillates to his extreme western limit or 


elongation, where early risers may vexurdanfm fur a-- 
short time before his fitful light is quenched in the sun- 
beams. The sun reaches the vernal equinox, and equal 
day and night mark the passing hours, while he shines 
benignly over the earth from pole to pole. A favored 
few will behold a total eclipse of the sun’s radiant face, 
and be filled with wonder and delight as the silvery 
corona starts into view and the rosy flames dart forth, 
while the stars appear in the darkened sky, and the 
face of nature is shrouded in funereal gloom. The moon 
is not behind the superior members of the family in-the 
part she plays in the incidents of the month. She 
treats us toa partial eclipse and the occultation of a 
bright star. More than this, our fair satellite crowns 
the month with the harvest moon, when for several 
successive evenings the lesser orb rises in the eastern 
sky as soon as the sun disappears in the western, thus 
prolonging the day, flooding the earth with silvery 
light, and making it beautiful as a dream of the land 
where there is no night. There may be other planets 
combining more elements of natural beauty than this 
little world, when the sunset clouds linger in the west, 
and the harvest moon, rising majestically in the éast, 
looks serenely down upon a belt of earthly domain ripe 
for the harvest. If such fairy abodes exist in the great 
universe of space, we have no desire to visit them unless 
we can be equipped for the voyage with higher powers 
than we now possess for the appreciation of the trans- 


cendent scene. 
Tr +- 0 


; A New Wood Filler. 

In order to avoid the necessity of using wood fillers 
of different composition for light and dark woods re- 
spectively, Mr. Henry Hales, of Ridgewood, N. J., has 
recently patented a composition of a trangparent na- 
ture for use on all woods indifferently. It comprises 
finely powdered soapstone or tale, finely powdered 
glass, and a suitable liquid vehicle of oil or varnish, 
the soapstone enabling the operator to obtain a bet- 
ter polish than could be obtained with the glass alone. 
The patent points out the proportions and manner of 
mixing and applying the composition, which is in- 
tended to impart only sufficient color on light woods 
to fully develop the grain, while sufficiently transpar- 
ent to leave no perceptible mark of its presence on 


dark woods. 
$+ 04-0 ____—_ 


A Big Blast. 

A mass of granite. estimated to weigh at least 500,000: 
tons was displaced recently on, the line of the Iron: 
Mountain Railroad,- Missouri, by a single blast. A: 
shaft 65 feet deep was sunk, with lateral chambers, in 
which 5 tons of powder were stored. After the shaft’ 
had been nearly filled to the top, an electri¢ spark’ 
from a battery a half a mile distant fired the magazine 


-4 with the result indicated. 
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COMPOUND VALVE. 

Fig. 1 is a sectional elevation, Fig.2is a tranverse 
section, and Fig. 3 is a side view of the plug detached, 
of a compound valve invented by Mr. George W. Ap- 
pleby, of Cohoes, N. Y. The body is made in two 
parts for convenience of manufacture; the upper part 
carries and serves as a guide for the stem of the 
plug, and a packing ring inserted between the plug 
and the inner end of the upper part prevents escape 
of the liquid in that direction. The lower part is 
slightly tapered inside to form a seat for the plug, and 
is formed with separate inlet passages and with four 
cutlet bibs. The plug has two passages, each connect- 
ing with two branch passages opening out at the side 
of the plug, as 
shown in Fig. 
2. The side of 
the plug at the 
passages is 
countersunk, 
to form seats 
for slide valves 
carried by 
stems that pass 
through the 
plug stem and 
out at the end, 
where they are 
packed. On the 
hand wheel of 
the plug stem 
are posts carry- 
ing levers sev- 
erally connect- 
ed with the 
valve stems for 
use in moving 
the valves up 
and down. By 
opening either 
valve, the fluid | is allowed to flow from one inlet to 
one outlet, and out at two bibs when the other valve 
at that side is raised. The same result can be ob- 
tained by moving the valves at the other side of the plug; 
thus both deliveries can be used at once. Either two 
of the bibs can be connected with either inlet by turn- 
ing the plug on its aa ae this means Eso Panids 


can_be delivered g fe a 
S adapted for use on Boilers for discharging either 


steam and water, orboth, for heating apparatus, and 
‘for other similar purposes. 
et 0 
BOILER CLEANER, 

The engraving represents an improved device for 
removing impurities from water in boilers to prevent 
the formation of scale. The skimmer is flat, and has 
an upwardly projecting flange on its rear rounded 
edge; it is shown detached in the lower part of the 
cut. On-the bottom of the skimmer isa plate which 
also increases in width from its rear to its front edge, 
and has flanges forming continuations of the one on| 
the main plate. According to the diameter of the 
boiler, a longer or wider extension plate is used, so 
that the ends of the front edge will be close to the 
sides of the boiler, to prevent the escape of any sedi- 
ment. The lower end of a tube having a valve is 
held on the flange a short distance above the skimmer, 
the upper end of the tube being connected with the 


if 


ESTELLE’S BOILER CLEANER, 


top of a settling drum on the boiler. At. the oppo- 
site end of thedrum is a pipe .provided with a valve 
and leading back into the boiler. At the same end 
the drum is connected at its bottom with a blow-off 
pipe having a valve. The impurities in the water rise 
and float on the surface ina thin layer.. The Cae 
tion carries these impurities over the skimmer, and| 
with the water up through the pipe into the drum, | 
where. they settle: The clear water passes through 
the other pipe back into the boiler. At suitable in- 


‘frame, so that by turning the screws the up- 


‘platform of the upper frame to the front part 


tervals thesettling drum is emptied through the blow- | perties of the flowers are probably overrated, judging 


off pipe. 
Henry Estelle, of 544 First Avenue, Louisville, Ky. 


HOSE TOWER AND FIRE ESCAPE, 

By means of the apparatus shown in the accompany- 
ing engraving—recently patented by Mr. William M. 
Ward, of Harbor Grace, Newfoundland—a large vol- 
ume of water may be thrown down from a height on 


This invention has been patented by Mr. | from what we have learned from a gentleman who has 


seen the plant in its native country. The plant could 
probably be obtained from any American florist. 
—_—_—_—__—— +0 > 
ROCKING CHAIR. 
The rocking chair herewith illustrated, recently pa- 
tented by Mr. N. G. Franzen, of Randolph, Kan., has 
a combined rocking and swinging motion, and may be 


the fire, instead of from the ground, thereby giving the | used in sitting or reeumbent positions. Theside frames 


firemen greater command. The apparatus 
ean be erected to a considerable height, and 
can be connected with buildings to permit 
persons to descend. The base of the tower 
is formed of heavy side pieces uniting two 
axles; on the base are six uprights, two at 
each end and two at the middle, all se- 
curely and rigidly braced. Between each 
two end standards is a vertical screw spindle 
provided at the bottom with a pulley; 
around these two pulleys passes a heavy 
chain, so arranged as to turn both spindles 
the same way. In grooves in the inner sides 
of the corner standards move uprights of a 
vertically sliding frame; these uprights are 
united by a top and bottom platform. The 
heights of the frames aresuch that when the 
upper frame is lowered its top will be slightly 
above the top of the bottom frame. The 
screw spindles pass through nuts on the end 
pieces of the bottom platform of the sliding 


per frame can be raised or lowered. A stair- 
case extends from the rear of the bottom 


of the top platform. A staircase is hinged to 
the under side of the bottom platform of the 
sliding frame, and when the latter is raised 
the staircase is inclined upward from the 
front to rear. On the side of each diagonal, 
extending from the front upward to the rear, 
is a staircase, and single or double vertical 
ladders connect the top and bottom plat- 
forms of the upper frame. At the rear end of the 
top platform of the lower frame is formed a balcony, at 
one side of which a short tower is erected at the upper 
end of one eeeges On top ot oa tower is a wind- 


oon : onne 
with the {res end ve a ae mei ot the end of a ineee 
hose extending up one diagonal brace. The hose and 
nozzle are united by a joint piece, so that the nozzle 
when not in use can be folded against the under side of 
the brace, as indicated by the dotted lines in the en- 
graving. 

By means of the windlass the nozzle can be raised or 
lowered. A hose extends along the brace on the other 
side of the frame and, is connected witha nozzle pivoted 
on a swivel standard, and which can be operated by aid 
of a properly arranged rope. A ladder on the end of 
the bottom platform of the upper frame can be held at 
any inclination by a rope; when notin use, the ladder 
is placed in a pocket formed on the under side of the 
bottom platform of the lower frame. Below the rear 
part of the top platform of the upper frame is a wind- 
lass, the rope of which is secured to the lower end of a 
ladder that can be raised through a trap door in the 
platform; this ladder can be held at any desired inclina- 
tion. At the rear end of the top platform is a projec- 
tion, and a bridge slides in suitable 
grooves; this bridge is long enough 
to extend from the frame to the win- 
dows of ahouse. On top of the ap- 
paratus is hinged a derrick pole, by 
means of which, and ropes, the slid- 
ing ladder can be brought into the 
desired position. Near this ladder 
is a swiveled nozzle on a hose lead- 
ing to the ground. Additional hose 
tubes are placed on different parts 
of the frames, the lower ends ex- 
tending to the ground, so that they 
can be easily coupled with engines 
or hydrants. The rear end of the 
frame is provided with rollers, so 
that it can be shifted laterally. It. 
will be seen that the apparatus is so 
planned as to enable the firemen to 
throw water directly upon the fire 
from any desirable location, and 
provides a means of escape from 
windows in the upper stories. 

THE SHOE BLAck PLANT.—The 
‘*Chinese shoe black . plant,” Hibiscus rosasinen- 
sis, is a native of India, China, and other parts of 
Asia. In its native countries it forms.a tree twenty or 
thirty feet in height. In our climate, and in that of 
England, it is not hardy, and is cultivated simply asa 
greenhouse plant, for the sake of its beautiful flowers. 
These flowers contain a quantity of astringent juice, 
and, when bruised, rapidly turn black or deep purple. 
They are said to be used in Java for blacking shoes, 
whence the popular name. But the blackening pro- 
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WARD'S HOSE TOWER AND FIRE ESCAPE. 


are so constructed and united, as clearly shown in the 
engraving, as toform a substantial frame, open clear 
through from front to back in the upper part to give 
room for the chair body. The body consists of a seat 
and back hinged together, and having arm bars piveted 
to the back an in recesses formed 
in the upper edges of the side bars of the seat. A 
suitable spring secured to the end of the seat acts to 
swing the back forward on its hinge, and pawls 
hinged to the arm bars are adapited to enter notches in 
the upper edges of the seat bars, to lock the back 
firmly against backward pressure brought upon it by 
the occupant in swinging or rocking the chair. To 
support the chair body so it may rock or swing in the 
frame, U-shaped hangers are employed, the shanks of 
which incline toward each other at the same side of the 
chair, and are pivoted to the opposite side frames, the 
seat resting on the cross bars of the hangers; the bear- 
ings are so formed as to permit the cross bars to turn 
freely. The front and rear ends of the seat are con- 
nected to springs, the lower ends of which are secured 
to a tie plate, as shown. 

Thesesprings prevent the body fromswinging too far 
either way, and as their normal tendency is to contract, 
they will always carry the seat to the middle position. 


FRANZEN’S ROCKING CHAIR. 


The opposite side bars of the seat have grooves formed 
in them, in which the side bars of the foot rest slide, so 
that it may be drawn out at any time, or be pushed in. 

The occupant of the chair, by pressing against the 
back, can rock the body on the pivots and cross bars 
of the hanger, the front and rear springs giving the 
return motion in opposite directions. An easy and 
agreeable combined rocking and swinging movement is 
thus produced. By shifting the side pawls the slant of: 
thepack can be adjusted as desired, 


AUGUST 29, 1885. ]} 


Scientific American. 


131 


IMPROVED WHEEL OR PULLEY. 

The engraving represents a new wheel, invented by 
Mr. George P. Clark, of Windsor Locks, Conn., which 
is composed of a body of rubber, paper,!leather,‘or other 
similar fibrous or compressible material, side plates of 
metal, penetrating points, and a central tube. The 


Electric Signaling Balloons, 

The idea has been worked out by Mr. Eric Stuart 
Bruce, son of the late General Michael Bruce, and is 
exhibited in operation every evening for the present at 
the Albert Palace, Battersea Park. About 9 o’clock a 
balloon 20 feet in diameter, and containing some 4,000 


points are made, preferably, upon the inner surfaces] cubic feet of gas, is allowed to ascend to a height of 
500 feet, and is rendered visible by six incandescent 
lamps of 20 candle power fed from a battery on the 
ground. The material of the balloon is translucent 


of andintegral with the plates, and of such length re- 
lative to the thickness of the body that when forced 
through the body they will be turned and clinched, as 
shown in Figs. 3 and 4. To cause the 
points to clinch properly, the plates 
are formed in most cases with triangu-~ 
lar ribs upon their inner faces at the 
base of the points, so that the points 
of the opposite plate, after being 
pressed through the body, will come 
against one of the inclined surfaces of 
the ribs, and thus be deflected and 
made to clinch. In forming the 
wheel shown in Fig. 3, the sheets 
forming the body are placed upon a 
long tube; the plates are placed upon 
the same tube, when the wholeis put 

in a vise and the plates forced toward 
each other. The points pass through 
the body from each side and clinch, 
thereby holding the material of the 
body in its solidly compressed condi- 
tion. The long tube is then cut off "— 
close to the side plates, the wheel is 
putin a lathe, and the edge of the 
body turned true and to the required 
shape, according to the purpose for 
which the wheel is to be used. In- 
stead of forming the points integral 
with the plates, headed nails may be 


CLARK’S IMPROVED WHEEL OR PULLEY. 


driven through countersunk openings in the plate|cambric, and when the lamps are in action the whole 
and into the body, the nails being iong enough to| glows with a soft light which is very noticeable, and in 


pass through and clinch as shown in Fig. 4. Barbed 
nails, Fig. 5, may be employed, the spurs on the nails 
serving to bind the parts of the body together and 
to securely hold the plates in place. Rivets, as shown 
in Fig. 6, driven through the plates and body and 
headed at both ends, may be used instead of the clinch- 


ing nails; and in some cases the body may be held to-! 


gether by pegs, the plates then being plain and held 
in position by upsetting the ends of the central tube, 
as shown in Fig. 7. In making large wheels, the in- 
ventor uses a malleable iron spider cast with a flange 
-—upon.anly one side of the circumference; this flange 
takes the place of one plate, a separate annular ring 
holding the body, or tire, of compressed material. 
The penetrating points can be formed as apart of the 
flange andring. The tire is made of sheets cut in an- 
nular form, and placed upon the plain circumferential 
surface of the spider, and then compressed between the 
flange and ring, the latter being held by screws. 
When necessary to make this form of wheel very 
strong, an annular plate, Fig. 2, is employed, which is 
formed upon each side with penetrating points. 
Wheels constructed in the manner above described 
possess many advantages over those made of wood; they 


of fu NV 


GURNEY’S DRAG SAW. 


are free from all danger of chipping, wil! not wear off 


on theedges, and run easily andsmoothly. The ma- 
terials forming the body, being forced together under 
great pressure; insure the durability of the wheel. 
These wheels are practical for various purposes, and 
are particularly adapted for. use in skates. 
ed 

THE number of sheep in Saxony has fallen from 
871,989 in 1861, to 149,037 in 1883. In Germany thé re 
duction was 38 per cent. between 1873 and 1883. 


a clear atmosphere can be seen for miles. In the con- 
ductors from the batteries to the balloon there is in- 
serted a Morse key, by which the circuit can be made 
and broken, and the lamps be caused to give long and 
short flashes corresponding to the dash and dot of the 
telegraph code. 

It can be used in a flat country, or between valleys 
separated hy law - hills, instoad of boing vuuiucd bu 
elevated positions like the heliograph ; the balloon 
also shows a large illuminated disk in place of the 
small mirror, and can be packed together with its bat- 
teries in little compass for transport. 

—- + 0+ 
A HAND POWER SAWING MACHINE. 

The accompanying illustration shows a machine 
which can be used for sawing stove wood, ripping lum- 
ber, and other such work, and is operated by a crank 
handle and treadle. The teeth of the gear wheel, 
which is rotated by turning the crank handle, mesh in- 
to a small gear wheel, which is not shown, but which 
is attached to the other end of the shaft, on which is 
the flywheel. A crankpin and arm connect the latter 
with a vertical swinging bar, at the lower end of which 
isan arm to which is attached a saw. The vertical 
swinging bar has several holes to receive the 
pivoting pin, and thus regulate the throw of 
the saw, while the arm carrying the latter is 
made sufficiently heavy to hold it down to 
its work. The stick of wood to be sawed 
rests in a triangular trough at the front of 
the frame, and under the saw is hinged a 
board, in such position that; when the stick 
is sawed through, the arm carrying the saw 
will slide upon this board, and hold the saw 
teeth out of contact therewith should the 
motion of the machine be continued. The 
forward end of this board is also so connected 
with the treadle that the saw arm and saw 
can be lifted, by pressing upon the treadle, 
to be out of the way while the stick is moved 
forward for an additional cut or replaced by 
another. Thestickis held down while being 
sawed, by a spring, which is also so con- 
nected as to be operated by the treadle to 
release the stick. 

For working the circular saw there is a 
pulley on the shaft which carries the fly- 
wheel, connected by belt with a small pulley 
attached to the mandrel carrying the saw. 
The bearings of the latter are on the lower 
side of the table, through a slot in which the 
saw projects. This table is hinged at its rear 
end to the rear top bar of the frame, so 
that when the belt to operate the circular 
saw is thrown off, the table, saw, and saw man- 
dre] can be turned back out of the way, or may be 
readily detached entirely from the frame. The cross- 
cut saw can likewise be readily disconnected from its 
driving mechanism, so that eithersawcan be used sepa- 
rately, or both may be used together, as may be de- 
sired. 

This invention has been patented by Mr. Robert 
Gurney, of Kirkwood, Mo., to whom all inquiries for 
further particulars should be addressed. 
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Second Hand Machinery. 

There is no particular risk in buying second hand 
machinery and shop appliances, if such ordinary cau- 
tion is used:as would be deemed necessary in buying 
second hand furniture. If the seller isa man of known 
integrity, and is practical mechanic enough to under- 
stand not merely the market price, but theactual value 
of the machines, it is enough to trust to his representa- 
tions. But it is not often that the practical or judging 
mechanic and the honest dealer arecombined. Auction 
sales of machinery may be traps, un- 
less the would-be purchaser has had 
previous opportunity to examine the 
goods. Second hand machinery is fre- 
quently offered for sale, not only clean- 
ed of gurry and rust, but painted, var- 
nished, and polished. “ Paint and 
putty cover a multitude of mechanical 
sins.” 

The times have put upon the market 
a large amount of machinery that has 
been used, much of it used up and fit 
only for the scrap heap. But the bus- 
iness necessities of some proprietors 
of small establishments have impelled 
the selling of shop tools arid appliances 
at very low prices. There are plenty 
of good second hand tools in the mar- 
ket, as well as plenty of junk mate- 
rial. 

If the purchaser is not himself a prac- 
tical judge of the value of a machine, 
or a shop or factory appliance, it is 
not difficult to obtain, for a moderate 
consideration, the examination and 
opinion of a good mechanic. This will 
pay, even if the examiner makes a fair 
charge for time and trouble. 

A small manufacturer wanted an additional boiler, 
and he bought a second hand one that had been coal 
tarred inside and out; it looked clean and shone beau- 
tifully. He bought it ‘‘ dirt cheap,” and had it put in 
place. It leaked like a sieve as soon as sixty pounds pres- 
sure was on; he had it calked on the seams, poured in 
a lot of rye flour; had the coal tar foaming over into 
his engine cylinder, and after three weeks of torment 
Liew ib eff and had a wnasonable boiler-maker exam- 
ine it. 

The result was patches and repairs to almost the 
first price paid; the combined expense would have 
bought a good boiler, and a small outlay for experience 
would have saved him a vexatious outlay of money and 
patience. 


Ce 
A CAR BRAKE. 


A new method of operating a car brake from the top 
of car is shown in the accompanying illustration. 
Bars carrying the brake shoes are suspended from the 
bottom of the car, and a lever pivoted on the middle 


truck beam is connected by rods with the front and 


rear brake bars; the upper end of this lever is connected 
by a rod with one arm of an elbow lever pivoted at its 
angle to lugs held on the under side of the end beam of 
the car, and the other or outer arm of the elbow lever 


DAUDELIN’S CAR BRAKE 


is connected by a rod with a hand lever pivoted on a 
standard on the roof of the car at the end. By press- 
ing down this hand lever, the elbow lever and the lever 
on the middle truck beam are operated to press the 
brake shoes against the wheels at both front and rear 
simultaneously, the toothed bar pivoted to the stand- 
ard engaging with a pin on the hand lever to hold the 
brake locked in position. 

This invention has been patented by Mr. Joseph M, 
T. Daudelin, of Jefferson, Texas, 
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THE AUTOGRAPHIC TELEGRAPH. 
(Continued from first page). 
turns the wheel so as to bring the plates back to their 
former position. This is repeated again and again as 
fast as the power of the current and arrangement of 
the parts will allow. 

On the underside of the bed, A, is a switch, operated 
by the handle shown in Fig. 2, which throws the cur- 
rents of the several circuits used into eitherthe trans- 
mitting or receiving-side. Each machine is provided 
with wires leading to the switches from the binding 
posts, where the line and battery wires enter, so ar- 
ranged that the currents will only be closed through 
the line and local circuits when the transmitting side 
in one machine and the receiving side in the other are 
thrown in by their respective switches. A separate 
wire is used for the transmission and recording of mes- 
sages. The current from the battery enters the ma- 
chine, and is carried through the switch to the insu- 
lated arm, L, then through the stylus to the transmit- 
ting strip, then to the brush and to the second line 
wire. At the receiving machine it is directed by. the 
switch to the arm (in Figs. 1 and 2 the receiving and 
transmitting sides are reversed), then through the 
stylus and receiving paper to the guide, Q', and to the 
ground. Where the stylus on the transmitting strips 
encounters only the tinned surface, the current passes 

~ through a local circuit, that presenting the lesser re- 
sistance; but where it meets the ink the local circuit 
is broken, and the current passes over the line to the 
other instrument, that being the only route it can then 
take. 

The strip having the characters written upon it 
is placed on the transmitting side, and the cam lever, 
0, is moved to bring the friction roller down on_ the 
strip and close the circuits through that side; at the 
distant machine this operation is reversed. The pole 
changer begins to work, actuating the magnets, EK, of 
one machine and E’ of the other at the same instant, so 
as to cause the armatures to vibrate together. The 
arms, LL’, are vibrated over the surface of their re- 
spective strips. The springs, J and J’, alternately en- 
ergize the feed magnets, U U’, thereby keeping the 


pole changer in operation and driving the feed me- 
chanism, so that the paper in each machine is fed for- 
ward one step at each vibration. 


When the transmit- 


e Other side, when the instrument is in readi- 
ness to receive a message from the otherendof the 
line. 

When not in use, both machines are so set, by pro- 
perly shifting the switch lever, that an entering cur- 
rent will pass through the receiving side; therefore, 
when it is desired to send a message from either end 
of the line, all that is necessary is to shift the switch so 
that the current will pass through the transmitting 
side of the sending instrument. Upon shifting the 
switch to:-throw the current through the receiving side 
of the instrument that had been used to transmit, 
upon the completion of the message the circuits are 
all broken, and either instrument is in readiness to be 
uesd either as a receiver or transmitter. Consequently 
the instruments require no attention whatever except 
when transmitting, and then only the sending one. 

Having thus described the mechanical parts of the 
invention, we will add that we have witnessed its prac- 
tical operation at the office of the company with the 
deepest interest. It promises greatly to modify, if it 
does not revolutionize, the present 
modes of telegraphic transmission. 
The inventor, Mr. Denison, is a young 
man of only 24 years, self-taught in 
the sciences. He is evidently gifted 
with remarkable talents and inge- 
nuity, and in presenting this most 
useful discovery to the public he de- 
serves the highest honors. 


affairs. 
the instantaneous transmission of exact communica: 
tions in written characters to distant points, instead 
of employing the slow medium of the mails or mes- 
sengers, or the telephone which leaves no record of 
what is sent, is of importance, the use of the machines 
will be of the greatest value. 

Itis impossible to enumerate the uses to which a 
teleautograph machine of this character can be adapted 
or found valuable. The machine itself in its general 
appearance is not unlike a stock indicator, or ‘‘ ticker,” 


Fig. 3—POLE CHANGER AND FEED MECHANISM. 


used in brokers’ offices. Themessages are written and 
received on continuous strips of paper, the roll of 
receiving paper being suspended beneath instead of 
above the machine, as in the ‘‘ ticker.” The roll of 
transmitting paper stands on the desk of the user, 
where he can write messages at his convenience, and at 
any length he desires. 

The transmitting paper is a common thin paper, 
tinned or bronzed on one side, such as is sold in 
the market in great rolls for use in ornamenting the 
corners of paper boxes and other cheap articles. The 
ink used is common ink, with a little silicate of soda 
or potash added. Whenthe message is written, it is 
torn off from the roll and taken to the machine, where 
one end is placed in the transmitting side. By lifting 
for a moment a small spring latch, which grips the end, 
and then by moving a small lever, the instrument is set 
in operation. No clockwork weights or springs are 
used in producing the motion or operation of the 


The New York Auto-Telegraph Com- 
pany will, as speedily as possible, fur- 
nish facilities for intercommunication 
between any desired points, by means 
of wires and instruments that will en- 
able the users to send facsimile copies 
of written messages from place to place 
in substantially the same manner as 
telephonic messages are now sent. 

-It is not supposed that the new in-- 
vention will take the place of or curtail 
the use of the telephone, but it will 
fill a want that may be said to have 
been created by the use of the tele- 
phone, and enable people to send 
written messages in relation to their 
business operations in the same man- 
ner and with the.same facility that they now send ver- 
bal ones. The advantage is evident, in that it leaves 
a record of the business transacted and avoids all mis- 
takes of memory or misunderstanding. 

.‘The almost instant autographie communication be- 
tween the presidents or cashiers of banks in every 
part of the city, with each other, or with the Clearing 
House, that. is made possible by these -instruments 


will be of very great advantage in the conduct of their} 


MACNIDER’S ADDING MACHINE. 


various parts, only a simple arrangement of electro and 
permanent magnets, operated entirely by the current 
on the line, and a local battery contained in a box, 
which forms the pedestal on which the instrument 
stands. Any child can insert the message and start 
the machine. The message may be sent backward or 
forward, and be written in English, German, Chinese, 
shorthand, or any other characters. 

The machines are so arranged that: when a wire cir- 
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And in every other kind of business where | cuit is established between any two of them, witha 


light battery, both machines are started in motion at 
once by the lever of the transmitting instrument; and as 
the written message passes through its machine (as 
it does in a manner very like the tape in an ordinary 
‘‘ticker ”), a strip of receiving paper passes through the 
receiving instrument, on its receiving side, and an ex- 
act facsimile copy of the characters on the written 
message is produced on the white receiving strip. As 
each instrument has a transmitting and receiving side, 
it can be used alternately to transmit and receive as 
desired. 
——_—_—_—_—P- + ee 
ADDING MACHINE. 

The entire mechanism is contained in a box on the 
bottom of which are pivoted two standards, having a 
shaft journaled in their upper ends. On the shaft are 
rigidly mounted nine ratchet wheels, adjoining each 
of which is a lever mounted to rock on the shaft, and 
having a pawl pressed by a spring against the teeth of 
its wheel. Each lever is connected by a wire with an 
arm pivoted on a standard, and pressed upward by a 
spring. The wires and arms are of different iengths, 
so that from the same vertical throw of the different 
arms the ratchet wheels connected therewith will be 
turned different distances. Rods or push pins project 
upward through the top of the box, and are provided 
with heads, F, arranged in two rows, the even numbers 
being in one row, and the odd numbers in the other. 
One of the pivoted standards is connected by a rod and 
elbow lever witha push pin, G, having a head at its 
upper end; this push pin is pressed upward by a spiral 
spring. The wheel, H, is rigidly mounted on the shaft, 
and is provided on its rim with triangular teeth. Two 
standards, I, united by a bottom plate, slide transverse- 
ly on a support in the bottom of the box, and carry a 
shaft on which hubs, K, are rigidly mounted. Adjoin- 
ing each hub is a loosely mounted wheel, L, having a 
tircular row of ten pins projecting over the hub corre- 
sponding to the wheel, and between these are nine 
shorter pins arranged so that a blank space will be left 
between two of the longer pins. On that surface of each 
wheel, L, opposite the one from which the pins project 
is pivoted a pawl, the free end of which is connected 
with a spring throwing the outer end of the pawl out- 
ward, so that when it comes opposite the recess in the 


long pins of the next wheel. From one of the stand- 
ards, I, an arm, J, projects upward through a transverse 
slot in the top of the box. On the rim of each wheel 
are the numbers 1 to 0 inclusive. A pawl pivoted ona 
standard, and pressing against a rack formed on the 
front edge of the plate uniting the standards, I, is con- 
nected by a wire with the pivoted standard. In the 
rear of the box are two standards, Q, pivoted to swing 
in a vertical plane, and united by a cross piece and a 
shaft journaled in the top. On theshaft are mounted as 
many cog-wheels as there are wheels, L, the cog-wheels 
passing in between the wheels, L, and engaging with 
the long and short pins. On oneend of this shaft is a 
pinion engaging with a gear pivoted on one of the 
standards, Q, and an arm, this gear being connected 
by a fixed cam with a pinion. Sliding vertically in a 
standard is a bar, T, projecting through the top of the 
box. This bar is so connected that by properly manipu- 
lating it the numbered wheels may be made to show 
0 in the opening; the cog-wheels refusing to move the 
wheels, L, when the teeth meet the vacant space be- 
tween the pins. 

The push pins, F, are all depressed 
the same distance, and throw the lev- 
ers through the same arc; and as the 
levers vary in length, the arms con- 
nected therewith will be thrown differ- 
ent distances. If the push pin, 2, be 
depressed, its wheel will move two 
teeth, and if 8 be depressed, its wheel 
will move eight teeth, and soon. To 
add the numbers 2, 1, 5, and 3, the 
proper pins are depressed successively, 
and the wheel, H, is moved eleven 
teeth. When the first wheel has re- 
volved ten teeth, its pawl passes into 
the recess in the adjoining hub, and 
the second wheel is turned one space, 
so that the number 11 will show 
through the slot. The first wheel is no 
longer needed, and isshifted out of use 
by pushing the rod, G, downward, 
whereby the wheel, H, is disengaged 
from the first wheel, L, and a spring is 
allowed to pull the carriage carrying 
thestandards, I, one tooth on the rack, 
when the wheel, H, will engage with 
the second wheel, L. The second column is added, 
and then the wheels are shifted again. 

This invention was patented by the late Mr. Wm. J. 
Maenider; particulars can be obtained from Mr. Q. 
Macnider, of Greensborough, Georgia. 

9 +@+-@-  -. —___ 

Mr. .GREENFELL’s explorations on the Mobangi 
prove it to be the greatest tributary to the Congo, and 
navigable for 400 to 450 miles. 
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Gorrespondence. 


The * Longest”? Bicycle Ride. 
To the Editor of the Scientific American: 

Your article, ‘‘ Two Thousand Miles on a Bicycle,” in 
issue of August 1, gives Mr. Goodwin credit for the 
longest bicycle ride on record. Mr. Thos. Stevens, an 
Englishman, with a 50 inch Columbia, rode from Oak- 
land, Cal., to Boston, Mass., 3,700 miles, in 10314 days, 
completing the trip August 4, 1884. Outing, the Boston 
publication, has made arrangements with the plucky 
rider to continue the trip around the world. Mr. Ste- 
vens left Liverpool May 2 on his rideacross Europe and 
Asia, and on May 26 had arrived at Munich, Bavaria. 
He will remain at Constantinople until September 1, 
then complete tour soon as possible. The route will 
probably be through Syria, Persia, Afghanistan, 
Northern India, Upper Burmah, China, through 
Japan, and thence to San Francisco. 

Lon H. HUTCHISON. 

Huntington, W. Va., Aug. 2, 1885. 

a 
Dynamic Momentum. 
To the Editor of the Scientific American: 

In answer to the exceptions taken by Mr. W. D. 
Evans to my article on Mechanical and Steam Engi- 
neering, I would say that Mr. Evans’ figures are all 
correct, except the units of heat required to evaporate 
one pound of water into steam, which probably is a 
misprint; it should be 1,178 units, instead of 11,781 
units. Mr. Evans should have carried his investigation 
alittle further. The 108°2 units of heat contained in a 
pound of water above the boiling point, multiplied by 
the pounds of water the boiler contains, is the dynam- 
ical momentum, or value of force of explosion. : 

One cubic foot of water at ninety pounds steam pres- 
sure weighs about 58 pounds; this multiplied by 108:2 
equals 6,275 units of heat; this multiplied by 772 foot 
pounds, equal to one unit of heat, is 4,844,300 foot 
pounds, contained in one cubic foot of water at the 
aforesaid pressure, dynamically equal to nearly two 
pounds of gunpowder. 

1 wish to say with Professor Tyndall that ‘‘ my great- 
est desire is to know the truth, my greatest fear that 
I would believe a falsehood.” I would not wish to ex- 
aggerate or mystify, or cause any relaxation of watch- 
fulness on the part of the engineerin charge of a steam 
boiler. I would refer Mr. Evans to the SCIENTIFIC 
AMERICAN SUPPLEMENT, Nos. 289, 318, and 341, also 

_to Thomas Box on Heat, all of which can be obtained 
of Messrs.. Munn & Co. 


Seattle, W. T., Aug. 7, 1885. 


J. K. WILLIAMSON. 


Balata. 

In the Journal of the Society of Arts for November 
20, 1863, a list of subjects for preniums was published, 
among which was one “ For any new substance or com- 
pound which may be employed as a substitute for 
India-rubber or gutta-percha in the arts and manufac- 
tures.”* This was responded to in the Journal for 
February 26 and March 4, 1864, a letter being published 
in the latter from Sir William Holmes, from British 
Guiana, advising the dispatch to the Society of a box 
containing samples of balata, both in the fluid or milky 
as well as in the dried or coagulated state. In the let- 
ter referred to, Sir William Holmes speaks of the small 
specimen which was exhibited in the International Ex- 
hibition of 1862, as attracting a considerable amount 
of attention, and further says, so far as he could judge, 
balata was not to be rivaled either by India-rubber or 
gutta-percha, possessing ‘‘ much of the elasticity of the 
one and the ductility of the other, without the intrac- 
tibility of India-rubber or the brittleness or friability 
of gutta-percha.” Sir William Holmes further ex- 
pressed a hope that balata would, ere long, be included 
as an important item among the exports of the colony. 
Notwithstanding that this was written sofar back as 
1864, little or nothing has been done since toward mak- 
ing balata a regular article of import; occasional notice 
has been drawn to it from time to time, and the sub- 
ject as frequently allowed to drop. As a proof of the 
truth of Sir William Holmes’ statement as to the duc- 
tility of balata, it may be mentioned that a sample of 
that, exhibited in the Exhibition of 1862, and presented 
to the Kew Museum at the close of the Exhibition, is 
stillin a fairly ductile state, and shows no such brittle- 
ness as is the case with gutta-percha. 

In connection with this subject of the development 
of balata, Mr. G. S. Jenman, Government Botanist, 
and Superintendent of the Botanical Gardens in British 
Guiana, has just drawn up a very exhaustive report, 
the result of which, it is hoped, will be to bring the 
substance into a regular commercial channel. 

The title of the report is “ Balata and the Balata In- 
dustry, Forest Laws,” ete., and it commences with a 
very interesting description of the bullet tree region, 
including its inhabitants, character of the vegetation, 
etc. Coming to the immediate subject of the report, 


* In a paper on ‘‘Gutta-percha in Surinam,” Professor Bleekrode de- 
scribed balataas the product of atreenamed by him Sapota Mulleri.— 
Journal, vol. v., Pp. 625, Oct. 9, 1857. See also vol. viii, p. 713, and vol. 
xxxii., p. 14. 


Mr. Jenman describes the bullet tree, from the bark of 
which balata is bbtained, as a large forest tree ranging 
from Jamaica and Trinidad to Venezuela and Guiana. 
He refers it to Mimusops balata, and says: ‘‘ The ver- 
nacular naine appears to be applied to two species or 
sub-species which are united by Grisebach, in his 
‘Flora of the British West Indies.’ Young plants of 
Mimusops globosa, of Jamaica and Trinidad, growing 
in the Gardens, seem to be distinct from the Guiana 
type. The tree grows to a height of 120 feet, and has 
a large, spreading head. The trunk is nearly cylindri- 
eal. The bark is about half an inch thick, with deep 
parallel fissures an inch orso apart. The hard, reddish- 
colored wood is one of the densest in the colony, and is 
used for all sorts of purposes where great strength and 
durability are required. The tree is more plentiful in 
both the eastern and western part of this colony than 
in the intermediate region. From the east bank of the 
Berbice River to the Corentyn is the region of its great- 
est plentifulness in the colony, but its distribution ex- 
tends still eastward beyond the Corentyn into Dutch 
Guiana, where a grant of several hundred thousand 
acres has recently been acquired by an American firm 
for collecting balata. The trees are more plentiful in 
this region in the depths of the forest than near the 
rivers, hence the creeks form arteries to the balata 
grounds. Several of the creeks on both sides of the 
Canje are instances of this. The wood cutters of this 
district regard the tree as inexhaustible; in the interior 
of the forest it exists in profusion and abundance, and 
lies beyond the reach of the balata collectors as they 
at present conduct their operations. As the trees near 
at hand become exhausted, they will no doubt alter 
their habits, and make clearings as drying places in 
the heart of the forest; but now they are under the ob- 
ligation of returning to the settlements on the creeks 
with the milk they have collected to dry. Under this 
necessity, they can at most only penetrate about two 
days’ journey, but, so far as they have explored, they 
report there is no diminution in the abundance of the 
trees. The forest at this depth, of course, has never 
been touched by woodcutters, as, for convenience in 
getting their timber out, they have to confine their 
operations to the banks of the river and creeks, rarely 
going in more than a mile or two.” Regarding the 
character and value of balata, Mr. Jenman says its 
strength is very great; and asit does not stretch under 


toneion, for spocial appliancos, cuch ao Laude fu. suw 
chinery, it is unequaled. It has recently been pro- 
nounced by an American firm of manufacturers as 
‘the best guin in the world.” 

Dr. Hugo Muller, F.R.S., in a report on the substance 
says: ‘‘ It seems that balata is by no means neglected, 
and in fact it would find ready purchasers if more of it 
came to the market; as itis, the supply is very limited, 
and generally it comes only once a year. Itcommandsa 
higher price than gutta-percha, and this in itself is a 
proof of its usefulness. It is used almost in all cases in 
which gutta-percha is used, but,on account of its higher 
price, only for superior purposes. Itseems that balata 
is treated by the manufacturers simply as a superior 
kind of gutta-percha, and, therefore, its name disap- 
pears when manufactured. Nevertheless, balata is 
distinctly different from gutta-percha, and this is es- 
pecially manifested in some of its physical characters; 
for instance, it is somewhat softer at ordinary temper- 
atures, and not so rigid in the cold. 

‘*In one respect balata shows a very marked and 
important difference from gutta-percha, and that is its 
behavior under the influence of the atmosphere; while 
gutta-percha, when exposed to light and air, soon 
becomes altered on the surface, and changed into a 
brittle resinous substance, into which the whole of the 
mass is gradually converted in the course of time, ba- 
lata, on the other hand, is but slowly acted upon under 
these circumstances. The electrical insulating quality 
of balata is said'to be quite equal to that of gutta- 
percha.” 

Mr. Jenman says that the collecting of balata is an 
open and recognized business, is carried on only in Ber- 
bice, but he proceeds to show that the greater part of 
that so collected is not obtained from trees on govern- 
ment grants, but surreptitiously from crown lands; 
and Mr. Jenman further says that much damage 
is done to the crown lands hy the depredations of col- 
lectors, and ‘‘ that it is desirable, in the interest of the 
colony, till effective rules are devised for the protection 
of the forest and the preservation of this valuable 
wood, that the trade should be discontinued.” 

The life of the balata collectors is a very hard one. 
The ground they have to traverse is generally very wet 
and swampy. In many cases the traveler sinks at 
every step up to his knees, and this continues for miles, 
and water often has to be waded through up to the 
armpits. When the collecting ground is not too far 
distant, women sometimes accompany the men, and 
cook or assist in laying out the calabashes, and collect- 
ing the milk, while the men fell and ring the trees. 
The collectors connected with a grant sell the milk they 
collect to the agent on the grant, and never dry it 
themselves. The price for pure milk is four shillings per 
gallon, or occasionally a dollar, and for clean, well 
dried balata, one shilling per pound. Considering the 
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circumstances of the people who follow it, balata col- 
lecting, if pursued with industry, is a paying business. 
The calling pays better, while the season lasts, than 
the best mechanical trade; with fair weather, a man 
can earn from one to five dollars a day at it, and anex- 
ceptionally expert collector has been known to make 
twenty dollars in three days. 

The instruments used in collecting the milk are an 
ax for felling the trees, a cutlass for making the chan- 
nels in the bark to cause the milk to flow, and two or 
three gourds in which to collect the milk. The collect- 
or commences operations by chipping a piece of the 
bark from the selected tree, and if the milk runs well, 
he quickly shaves the moss and rough bark from the 
side he intends to tap, then, stooping down with his 
back to the front of the tree, but on one side of it, he 
cuts from the base of the tree obliquely upward toward 
himself, in the bark, a narrow channel, then moving 
round the other side, a similar one. These grooves are 
generally about eighteen inches long; they: form an 
acute angle at the base, just below which aniche is cut 
in the bark and is slightly lifted with the end of the 
cutlass, and a calabash inserted by the rim under it. 
Occasionally a piece of palm or maranta leaf is inserted 
under the bark, and thecalabash is placed on the 
reround, the leaf conducting the milk into it. The 
channels are then quickly cut upward parallel to each 
other on the opposite sides, about ten inches apart, 
the operator continuing them as far as he can reach, 
which is about eight feet from the ground. The milk 
trickles from cut to cut down this zigzag line into the 
calabash beneath. The best collectors cut the bark 
with much neatness and precision, and do not injure 
the trees; but little care is usually taken, and the wood 
is injured with every stroke of the cutlass, the result 
being that numerous trees are killed, and left standing. 
Large trees are always tapped on the opposite sides, 
eareful collectors leaving the intervening spaces for 
subsequent years. It takes from five to ten minutes to 
cut the channels in each tree, and the milk runs from 
forty to sixty minutes; at first it forms a little rivulet, 
but after about twenty or thirty minutes, it only drips. 
After a little use, the gourds become so coated on the 
inside with dry balata that they have to be occasion- 
ally soaked in water, when it peels off freely, leaving 
them perfectly clean again. The yield of a tree varies 
according to circumstances. If favorable, a tree fifteen 


iuvlws by bwonty inahae in diameter, bled eight feet 
high, will yield three pints of milk. Trees are often 


felled, and then tapped by ringing the bark in parallel 
transverse lines, at intervals about a foot apart. 

To dry the milk, it is poured into shallow wooden 
trays, the insides of which are previously rubbed over 
with oil, soap, orgrease, to prevent the balata sticking, 
and the substance is exposed to as much air as possible, 
and sometimes to the sun. In fine weather it takes 
two or three days to dry, and in wet weather a week or 
more; when it is sufficiently dry to be removed from 
the boxes, the sheet is thrown over a line or bar, to 
drip, and become hard. 

A good deal of foreign matter is found in the milk, 
and Mr. Jenman says adulteration is systematically 


earried on, and the agents have at all times to be on 
their guard against it. 

The report concludes with a consideration of the 
damage done to the forests, and some remarks on their 
better conservation. 


0 
Forcite Powder. 


Among the explosives now in the American market is 
forcite powder, which is rapidly winning a name for 
itself among the older powders, and is battling for pop- 
ular recognition in its claims for a front rank in effici- 
ency and‘economy. 

This new powder is very similar to explosive gelatine, 
the most powerful agent known among the explosives; 
it was invented by K. J. Sundstrom, a Swede, and pa- 
tented in this country in 1881. It is a pasty or plastic 
gelatinized nitro-glycerine compound, and is composed 
of cellulose and niter and nitro-glycerine. 

Its advantages as an explosive are stated as follows: 
It is five times less sensitive to shock than dynamite, 
and is that much safer; its semi-solid state permits it 
to be used with ease under any and all conditions; like 
explosive gelative, it is impervious to water, and is thus 
valuable for military, naval, and submarine work; it 
is claimed to be, on the basis of volume, 25 to 50 per 
cent stronger than dynamite, and its cost of manufac- 
ture is about the same as dynamite. 

In support of these claims for the new powder we 
notice, says Engineering News, that Gen. Henry L. 
Abbot, in an official report upon the test of this pow- 
der, says that taking dynamite No. 1 as a standard, and 
giving itavalue of 100, the forcite, with 95 per cent 
equals an intensity of 133; with 75 per cent, it equals 
124: and with 40° per cent strength it equals an inten- 
sity of 95. Ina personal letter to the manufacturers of 
the forcite, published with the report, Gen. Abbot also 
says: ‘‘ Your explosive is the strongest to be had in our 
market, and must therefore be a prominent candidate 
for adoption in our torpedo service in place of dyna- 
mite No. 1.” 
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BURYING TELEPHONE WIRES IN [THE SEWERS OF PARIS. 

The question of burying the telephone, telegraph, 
and electric light wires, instead of having them strung 
on poles as heretofore, is now attracting a good deal of 
attention in all our large cities. In New York, where 
the inconvenience of the overhead wires is probably 
felt most seriously. there is now sitting a commission, 
authorized by the Legislature, to determine upon some 
general system for placing the wires underground, and 
then see that this is done. The work of this commis- 
sion thus far has been simply preliminary, consisting 
of the receiving of various plans and devices for effect- 
ing the desired end, of which a large number has been 


ul 
Fig. 1. 
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~submitted. The opposition by the companies, which 
at first seemed to be mainly on account of the addi- 
tional expense that would be imposed on them, seems 
now to bemore particularly directed: to the alleged. 
impracticability of any of the plans proposed, on which 
it is the duty of the commission to decide. 
How this difficulty is overcome in the French capital 


} 


Fig, 2. 


will be readily understood frorn the accompanying illus- 
trations, the admirable sewerage system of Paris af- 
fording the ready means. We copy from La Lumiere 
Electrique a description of the manner of fixing the 
wires, together with some other particulars, from which 
it appears that the development of-electrical improve- 
ments there is not altogether without its difficulties. 
Our contemporary says: ‘ The state has indeed been 
obliged to grant telephone patents, but by reason of a 
peculiar construction of the law, a premature commu- 
nication made to the Academy of Sciences lost the Bell 
patent. Following Bell, a host of inventors have made 
improvements of considerable importance, and have 
organized systems of call, etc., that have rendered the 
telephone a valuable instrument that man will make 
more and more use of. 
What has the state 
done to aid this new 
progress? It has not 
even deigned to pre- 
serve a neutrality; it 
has stretched out its 
powerful hand, and, 
when a few men have 
come to ask permission 
to organize a telephone 
service’ like those of 
other countries, it has 
begun by demanding 


the renunciation of 
their patents in its 
favor, ° and imposing 


enormous taxes. - It has 
also written in the con- 
cessionary contracts 
that it reserves to itself 
the right of competition 
and even of expropria- 
tion at any moment, 
and in exchange for all 
these rebates it has ac- 
corded concessions for 
five years, leaving to the 
grantees the care of ob- 
taining from whoever 
it might be permission 
to place their wires upon 
the roofs of houses: 

“It° required: great 
courage on the part of 
the companies to face 
those difficulties ‘of all 
sorts that could not fail 


to arise in a country where property is so divided 
that it necessitated as many agreements as to location, 
in putting up the aerial lines, as there were telephone 
poles. The honor of putting upthe first telephone line 
in Paris is due to Dr. C. Herz. The house Postal- 
Vinay took the enterprise in charge, and carried it 
through in a very remarkable manner. 

“Fig. 3 represents the roof of a Parisian house upon 
which two men are fixing a frame with its insulators. 
The one in the foreground is holding a rope, which he 
will quickly draw up as soon as he hears the whistle of 
the foreman. Another man, upon the roof of the op- 
posite house, will do the same thing, and the astonished 


hesitation in using Montefiore phosphoric copper or 
Mouchel bronze wire. 

‘‘The recent improvements in telephony, especially as 
regards calls, would permit of the use of copper wires 
0°02 inch in diameter, or even still finer ones. Such wires 
combine within themselves those conditions of econo- 
my and security that are looked for in towns where 
sewers are rare or infectious. Such is not the case 
with the city of Paris, which in this respect is perhaps 
the best endowed of any other in the world, thanks to 
the labors of that great engineer, the late Mr. Belgrand, 
and his eminent associates, the Alphands, the Huets, 
etc. 


Fig. 4—LOWERING THE WIRES INTO 


Fig. 3—HOUSE TOP 


passer-by will see a telephone wire rise that a few mo- 
ments before lay in the middle of the street. The fore-: 
man has awaited for a favorable moment before giving 
the signal. Regardless of the hour, and notwithstand- 
ing the passing of pedestrians, coaches, and omnibuses, 
several hundred miles of telephone wire were stretched 
over the roofs of Parisian houses in this way. 

The wire ghosen by preference was of steel, 0°08 inch 
in diameter, ‘which was then considered as less danger- 
ous to passers-by in case of breakage, and as less dis- 
agreeable to the sight, than the ordinary telegraph wire 
of double the size. To-day, if it were necessary for 


Paris to return to aerial telephony, there would be no 
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. LINES IN PARIS. 


‘“‘The sewers of Paris have became a place of prom- 
enade for strangers. In the larger ones, those under 
the principal thoroughfares, the traveling is done either 
by car or boat. The others, although of smaller di- 
mensions, are of easy access to workmen who are es- 
pecially shod for the occasion. 

‘‘ The increase in the number of subscribers to the 
telephonés rendered the owners of the houses of Paris 
more exacting as to location, many of them demanding 
100f. annually, and some even 200f., for a simple pole 
fixed alongside a chimney, without counting those who 
requested to be released from their contract because of 
the olian harp-like noise that the lines made. An 
endeavor was made to 
satisfy the latter by the 
use of special deadeners. 
The steel wire, inter- 
rupted in the vicinity of 
the insulator (Fig. 1), 
‘was replaced by a rub- 
ber covered cord, and 
an electric junction was 
made by a lax wire 
called a ligature. This 
situation became daily 
| more troublesome, and 
in 1880, upon the fusion 


THE SEWER. 


of the first companies 
into a single one that 
still bears the name of 
Societe Generale des 
Telephones, the city of 
Paris, authorized by the 
Common Council, open, © 
edits sewer at a certain 

rentalto telephony, as 
it already had done to 
telegraphy. It rented 
for four years a space 12 
inches wide by 4 deep 
on the sewer arch, and 
this permitted the So- 
ciety to. affix triple 
hooks (Fig. 2) thereto, 
that support 51 multiple 
cables of 14 conductors 
each. The very slight 
distance (a few hun- 
dredths of an inch 
scarcely) -between’ any 
two conductors did not’ 
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permit of using the ground as a return wire, and the 
induction was such that a conversation transmitted 
by one wire was heard in the contiguous one with an 
intensity equivalent to that of a direct conversation. 
Calls and telegraph signals also produced very intense 
noises that were called, by analogy, ‘‘ frying.” Conse- 
quently, it became necessary toemploy two simple con- 
ductors for each line, and, as a further precaution, 
these were twisted together loosely and covered with 
cotton of one color. Seven couples of wires whipped 
about with cotton of: different tints, in order to prevent 
confusion, were covered with tarred tape, and placed 
in the same leaden tube (analogous to those used for 
gas), which was again drawn after the introduction of 
the conductors. 

““These multiple, 14-wire cables, which serve to make 
but 7 lead-covered conductors, have an external diame- 
ter of &% of an inch, and 
cost from six to twelve 
cents per running foot, 
according to the market 
price .of copper, léad, 
and gutta percha. Their 
length is about 1,300 
feet, and it is only at 
their extremity that are 
soldered the small in- 
dividual _lead-covered 
cables that run to each 
subscriber. These small 
cables usually have a 
diameter of 0°3 of an 
inch, and cost from one 
and one-half to three 
cents per ruaning foot, 
according to the price 
of material and labor. 

“The improvements 
made in telephony 
would allow of the use 
of much finer, and con- 
sequently much cheap- 
er, wires, and so much 
less cumbersome ones 
that the number of sub- 
scribers might be quad- 
rupled and easily quin- 
tupled without a de- 
mand for more space in 
the sewers, as required 
by the city engineers. 

“All Parisians have 
seen a telephone cable 
paid out alongside of a 
sewer manhole (Fig. 4). 
The cable is wound 
around an iron drum 
whose axle is carried by 
a flexible frame of forg- 
ediron. It is pulled by 
the lower extremity and 
is laid along the sewer 
sidewalk. When _ the 
part necessary to rejoin 
the point of soldering is 
down, the men finish 
the unwinding in mov- 
ingin the opposite di- 
rection. . In this way, 
dragging is avoided, and 
no risk of straining the 
cable or of tearing the 
external covering is run. 

After this, the cable 
layers, standing on 
small ladders or the 
city water mains, pass 
the cable over the hooks 
that have been sealed 
into the walls in ad- 
vance. Asmay.be seen, 
this operation is exceed_ 
ingly simple, and pre- 
sents none of the-dan- 
gers of .aerial work. 
Fig. 5 represents the interior of a large sewer during 
the laying of a cable. One of the large pipes serves to 
distribute the water of the Seine for sprinkling pur- 
poses, and the other, reservoir water for drinking, etc. 
The small pipe belongs to the pneumatic post, the still 


smaller one is for the atmospheric distribution of time; | 


and of the groups of cables, one.of them. belongs tothe 
telegraph system, and the other to the telephonic: 
This engraving was made from a photograph taken by 
Nadar through the aid of electric light.” : 
— 0 

BROMINE.—A correspondent of the Monthly Mag. of 
Pharmacy, writing from Messina, says: ‘‘A bottle of 
bromine left in a closed room all night: with the stop- 
per out destroys all infeetion and insect. life. I have 
cleared places which were infected with vermin many 
times. It is far more effectual than the vapor of burn- 
ing sulphur.” 


Hints on Type Setting. 

In composing, the left hand, which holds the stick, 
should always follow the right, which takes up the let- 
ters. If the left hand remains stationary, much time 
is lost in bringing each letter to it, and traversing a 
greater space than necessary; the eye should always be 
fixed on the nick of the letter before the finger is ready 
to take it up; this will effectually prevent any false 
motion, as it may be lifted and conveyed to the stick 
in its proper position. A sentence of the copy should, 
if possible, be taken at one time, and while putting in 
the point and space which conclude that sentence, the 
eye is at full liberty to revert again to the copy for a 
fresh one. Itis to perfection in this particular that 
those compositors who areso much admired in the 
business are indebted for their swiftness. The time 


they thus gain is considerable, without any appearance 


‘Fig. 5.-LAYING TELEPHONE CABLES IN A PARIS SEWER. 


of bustle or fatigue. By thus taking into the memory 
a sentence at a-time, they preserve the connection of 
their subject, which renders punctuation less difficult. 

From habit the compositor becomes so well ac- 
quainted with the peculiar feel of each type that he 
can generally detect a wrong letter without looking at 
it. Those who are careful in distribution find the ad- 
vantage of it in. composition. The greatest’ disgrace 
that can attach to a compositor isthat of being con- 
sidered a foul or slovenly .workman—to avoid wirich 
should be his earnest endeavor; it would be even better 
to read every line as he composes it than to lose so 
much of his time at the stone, independent of the dis- 
grace attached toa man of this description. We 
would recommend.him to cast his eye over the line as 
he justifies it; this method, properly acquired, will not 
detain him in his work, but willenable him to,be much 
more accurate, 
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Sulphurous Acid in the Air of Towns. 

M. Witz has conducted a series of observations upon 
the presence of sulphurous acid, due to the combustion 
of coal and gas, in the air of towns, and its effect upon 
the salubrity of localities. Daily analyses of the atmo- 
sphere of the largest French towns go to show that the 
proportion of ozone in the air is very variable. Gene- 
rally, a northerly wind is accompanied by a diminution 
of the quantity of ozone. The exact value of ozone as 
a constituent of the air of towns is not known; but the 
fact that it is generally scarce or altogether absent dur- 
ing unhealthy periods is held to testify to its sanitary 
influence. M. Witz has been led to believe that the 
absence of ozone is caused by the superabundance of 
sulphurous acid. This latter is an invariable constitu- 
ent of the air of towns in which coal is burnt in large 
quantities. Thus at Rouen, where M. Witz conducted 
his experiments, he has 
observed that the bright 
orange placards com- 
monly used for adver- 
tising, being colored 
with red lead pigment, 
always become blanched 
in time. The peroxide 
of lead passes into the 
state of sulphate, and 
protoxide to that of sul- 
phite. 

Long continued ob- 
servation of these pla- 
cards, posted in the in- 
terior and round the 
suburbs of the town, has 
shown M. Witz how to 
graduate the area of 
chemical action accord- 
ing to the density of the 
population and number 
of furnaces in opera- 
tion. 

Inside dwellings the 
same effect is much 
more marked, especially 
if the colored paper is 
placed in the way of con- 


densations from humid 
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ence of sulphurous acid 
in the air of manufac- 
turing towns becomes 
very evident in connec- 
tion with the first white 
frosts of winter. A great 
deal of the acid vapor is 
then condensed with a 
small quantity of water, 
and its effect upon ex- 
posed objects is some- 
times very destructive. 
Hence M. Witz demands 
that, out of considera- 
tion for the _ public 
health, means should be 
taken for reducing to 
the lowest possible pro- 
portion the sulphurous 
acid vapor emitted from 
factory and other chim- 
neys. 

The Jowrnal of Gas 
Lighting says: Un- 
fortunately for the rea- 
soning that’ would con- 
nect the diminution of 
ozone (and consequent- 
ly the preponderance of 
unhealthy atmospheric 
conditions) with the 
presence of sulphurous 
acid, it is a fact, requir- 
ing to be otherwise ac- 
counted for, that ozone 
disappears and epidem- 
ics rage in districts 
where not a pound of coal or a cubic foot of gas has 
ever been burnt. 

Le 
Powdered Crab as a Medicine. 

A Russian paper says: ‘‘ During the last fifteen years 
the inhabitants of a malarial locality in Kharkoo Gov- 
ernment in Russia have used the crab powder with 
great success against the fevers. The powder is prepared 
in the following way: Live crabs are poured over with 
the ordinary whisky until they get asleep, then they 
are put on a bread pan in a hot oven, thoroughly dried 
and pulverized, and the powder passed through a fine 
sieve. One dose, a teaspoonful, is generally sufficient 
to cure the intermittent fever; in very obstinate cases, 
a second dose is required. _ Each dose is invariably pre- 
ceded by a glass of aloe brandy, asa purgative. The 
powder is used in that locality in preference to 
quinine.” 
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The Longest Tramway Rope in America. 

A tramway rope and fixtures are now being placed at 

Sewell, W. Va., near Gauley Bridge, from the cliffs 
_on the other side of the river down to the Chesa- 
peake and Ohio Railway. The original design is by 
Col. F. Warburton, R.E., of the British army, who by 
this means once transported an army with all its equip- 
ments across a New Zealand river. 

The owner is G. M. Donaldson, of Richmond, Va., 
of Donaldson & Sons, Scotch timber merchants. He 
owns about 10,000,000 feet of oak and a smaller amount 
of other lumber. 1t lies on the rolling highlands which 
stretch back from the top of the New River canon. 
The mill is three-quarters of a mile back from the cliffs, 
and connected with the rope bridge by a tramway. 
Height of cliff, 475 feet above the rails; inclined distance, 
1,504 feet and nine inches. This distance is being 
spanned by a two and three-eighths inch wire rope of 
best crucible: steel. The. towers supporting the rope 
stand a little forward of its ends, making 1,466 feet 
clear span, and the fall 465 feet. The sag of the rope 
is 62 feet. The towers are of wood, 28 feet high, and 
held in position by two eyebars 5x1)4 inches. On each 
tower is a heavy cast iron saddle, transferring the ten- 
sion of the rope to the anchorages. The ultimate 
strength of the rope is 190 tons. Maximum working 
strain under a load of five tons will be 42 tons. The 
loads will be from 1,000 to 1,200 feet of lumber. T'wen- 
ty-five trips a day will be made until the lumber on 
storage is shipped, when the trips will be reduced to 
fifteen. The lumber is from 18 to 24 feet long, and the 
difficulty is to transport it without injuring the edges. 

This is done by a cage invented by Mr. W. Hilden- 
brand, the engineer in charge, the bottom of which 
consists of two movable beams, which, when turned 
sideways, leave the cage without bottom, so that it 
can be placed over the timber, and after the bottom 
beams are turned back again the timber can be easily 
lifted from the truck. This will be done by a pair of 
differential pulleys, with which also the height of the 
cage can be regulated according to the weight to be 
transported. 

The cage is suspended from a carriage 17 feet long, 
with five cast iron wheels. An endless % inch steel 
rope over two 36 inch drums serves to pull the load 
over when gravity fails, and to pull the Gust car- 


nase pac: This rope has a strength of 14 he 
fiders, and will Carry. about 65 


pounds of steam. It was built specially, because none 
could be found answering the conditions. 

John A. Roebling’s Son’s Company are putting up 
the affair for Mr. Donaldson. 

Its importance consists not so much in the fact that 
itis the largest tramway rope in America, which is 
true, but because, if it is an economic success, similar 
constructions are almost certain to be used in all parts 
of this section, and not only for lumber, but for coal, 
and perhaps iron ore and limestone—W. W. Lumber- 
man 
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COMBINED PLOW AND SEEDER, 

With the aid of the machine shown in the accom- 
panying- engraving, hitherto unbroken soil may be 
plowed and planted at the 
same time. The forward 
guide wheel can be held at 
any desired height to govern 
the depth of the furrow. The 
bar supporting the seed hop- 
per and the mechanism for 
operating the dropping slide 
is secured at one end by a 
double hinge joint attached 
to a yoke on a standard con- 
necting the beam and land- 
slide. The dropping:slide is 
fitted in the floor of the hop- 
per, and may be connected 
by a pitman with the drop 
wheel, which is journaled in 
bearings on the opposite end 
of the bar and runs on the 
land beside-the plow. The 
double hinge joint permits 


in diameter, is connected by its rod to the slide, and 
when one of the seed apertures is closed, but one 
drop of seed will be made for each revolution, and 
when both holes are open two drops of seed will be 
made, allowing the seed to be planted in hills 36 and 
18 inches apart respectively. To plant closer the rod 
is disconnected, the gear wheels shown in the engrav- 
ing are set to mesh with each other, and a short rod 
connects a wrist pin on the small gear with the drop- 
ping slide; thus the seed will be planted in hills 12 
and 6 inches apart, by properly setting the sliding 
plate, as will be easily understood. 

This invention has been patented by Mr. Allen 
Glenn, of Scranton City, Lowa. 

tt 
A NEW WASHING MACHINE, 

An easily operated clothes washer, and one calcu- 

lated to do its work with the least possible wear of 


FALKENTHAL’S WASHING MACHINE. 


the clothes, is shown in the accompanying illustration. 
The body is made semicircular in form, and pivoted 
between uprights of the frame, where it is adapted to 
swing, cross piecesat the top on each end of the body 
alternately striking springs supported .by uprights to 
aidin continuing the motion. The cover has open- 
ings, fitted by smaller covers, and the sides of the 
body have rounds or small rails along the top edges, 
by which it may be conveniently rocked upon its 
bady has yidges or ribs_on its bottom 
over which the clothing rubs as the machine is oper- 
ated, the whole bottom being lined with zinc or other 
suitable niaterial, and a wringer is so attached that 
it may be easily swung into or out of position for use. 

This invention has been patented by Mr. Henry 
Falkenthal, of Bozeman, Montana Territory. 

8 Oe 
To Test the Quality of Leather Belts, 

For testing the quality of the leather used for belt- 
ing, Mr. Eitner proposes the following simple method: 
A small piece is cut out of the belt and placed in vine- 
gar. Ifthe leather has been perfectly tanned, and.is 
thereforapgof good quality, it will remain immersed in 
the vinegar, even for several months, without any 
other change than becoming of a little darker color. 
If, on the contrary, it is not well impregnated with 
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the bar to. swing sidewise and 
also torock up and down, to 
allow the drop wheel to 
always yun on the ground no 
matter how the plow may be shifted about, and leav- 
ing it free to rise and fall in passing over roots or 
clods of earth; hence the drop wheel will move the 
slide regularly to allow the seed to fall through a hole 
in the hopper bottom, through a flexible tube and 
funnel held to the handle by straps, to the ground. 
The slide is made with two plates (Fig. 2 isa plan, 
and Fig. 3 a sectional view) fitted to slide in slots 
made in the upper face of the slide, the slots being 
cut through at the inner ends to permit the passage 
of the seed. Both the holes can be: made larger or 
smaller, to deliver a greater or. less quantity of seed, 
by shifting the plates in the slide. A brush cut-off is 
fixed in the hopper over its discharge hole. 

When the drop wheel, which is preferably 36 inches 


GLENN'S PATENT PLOW AND SEEDER. 


tannin, the fibers will promptly swell, and, aftera 
short time, become converted into a gelatinous mass.— 
Revue Industrielle. 
—_————2-+0 
Hemp for Phylloxera. 

They recommend, in South Russia, hemp as a means 
against the phylloxera. It is sufficient to plant the 
hemp around the vineyard, and place it near the 
infected vines. The insectsare attracted by the strong 
odor of the hemp, the roots of :;which prove .to be poi- 
sohousfor them. The following experiment .will show 
the efficiency of this means: Plant in the same barrel 
an infeeted vine and a hemp plant. In a few days the 
vine begins to revive, and.if you.pull the hemp careful- 
ly out, you will find its roots covered with phylloxera, | 
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Hay Fever. 

Careful observations fully bear out the germ theory, 
not only the presence of the germs, but an agitation or 
disturbance of the germs being a cause of the malady. 
For instance, upon a not very sultry day, three or four 
hours in the country have been spent without incon- 
venience; but on the same day, half an hour in an ex- 
press train has sufficed to bring on the most aggravated 
symptoms; in the same way, in town, a week or two 
has been passed without trouble, but a couple of hours 
at an open air exhibition, in the same locality, with a 
moving crowd stirring up dust and pollen, have pro- 
duced a violent attack. 

The only check to hay fever appears to be, first, sleep; 
second, freedom from pollen; the so-called cures, such 
as snuff, or other application to the nostrils, being per- 
fectly useless. The above conditions combined effect 
an almost miraculous cure, as has been proved by 
sleeping for a short period under the protection of care- 
fully wetted cloths through which the air is, as it were, 
filtered, or more certain still, anight spent at sea. Ex- 
perience shows that if the attack is once stopped, a 
moderate amount of exposure to germs may be risked 
without setting it up again. The. conclusion to be 
drawn from this is, that it would be worth the while 
of some enterprising individual to establish a ‘hay 
fever cure.” 

The arrangement would be extremely simple, 
neither more nor less than a series of sleeping 
apartments into which nothing but air deprived by 
straining through wet flannel of all germs, and possi- 
bly cooled down to about 55° or 60°, could penetrate... 
Upon a large scale, such an establishment could be 
easily worked at a profit, in connection with any of the 
large Turkish baths or other similar es:ablishments in 
town. 

The beneficial effects of low temperature have been 
conclusively proved by subjecting a hay fever patient 
to the action of one of the preserving chambers in a 
cold store for meat. The remedy, however, was too 
violent to be generally adopted, but a temperature of 
50° would, no doubt, suffice, and could be, of course, 
borne without inconvenience in the hottest summer. 


Ot 
A Wonderful Peruvian Railroad. 


One of the most wonderful pieces of engineering in 
© world Toad stretching from Lima and 
Callao to the crest of the continent, where the famous 
mines*of the Cerro del Pasco are, the source of the an- 
cient riches of the country, from which tons upon tons 
of silver have been taken, and which still hold, if the 
testimony of the mineralogists can be relied upon, the 
richest deposits on the surface of the world. The rail- 
road was never completed. Mr. Meiggs carried it from 
Lima to the crest of the Andes at a cost of $27,000,000 
and 7,000 human lives, and gained for himself a reputa- 
tion for energy and ability surpassing any man that 
ever came to this continent, but he died with fifty miles 
of track yet to belaid. Noone has been found with 
the courage to finish the work, until a few weeks ago 
Michael Grace, of New York, whose brother and _ part- 
ner in that enterprise is the mayor of that city, made 
a contract with the govern- 
. nent under the terms that he 
isto be given the road as it 
stands, with allits equipment, 
if he will complete it to its 
original destination. He 
agrees to complete the re- 
maining fifty miles of railroad 
and pump out of the imines of 
Cerro del Pasco the water 
that has been accumulating 
in them for half a lazy cen- 
tury, in consideration for 
which the government gives 
him that portion of the road 
already completed, and all 
the silver he can get out of 
the mines during the next 
ninety-nine years, he paying 
thenominal rental of $25,000 
a year for the use of the 
property. The sensation of 
riding up this railroad, to- 
gether with the rapid ascent 
from the sea level to the moun- 
tain’s crest, produces a sickness called ‘‘ siroche,” often 
fatal, and usually sending people to bed for several 
weeks. Thesymptoms are a terrible pressure upon the 
temples, nausea, bleeding of the nose and ears, and 
faintness, but the effects can’ be avoided by taking pre- 
cautions and observing rules that experience has sug- 
gested, the chief ones being to take a glass of brandy 
and keep perfectly quiet, as the slightest degree of ex- 
ercise will floor the strongest man. People who are 
compelled to make the ascent, if they have not become 
accustomed to it, usually take two or three days for 
the.jourvey, stopping off at the stations along the line, 
and going.to bed at once upon reaching the town of 
Chicla, which ‘stands at the suminit.—Philadelphia 
Times. 
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SOME WONDERFUL FLIERS, 
BY Cc. F. HOLDER. 

The most striking and interesting animals of the 
olden time, particularly that known as the Mesozoic, 
were the fliers—reptiles adapted for a life on the wing, 
and so marvelously constructed as to be the subjects of 
never-ceasing curiosity. 

The flying lizards, or Plerosauria, have left their im- 
prints on the bottom of our great inland Cretaceous 
sea, that now, a dry, arid basin, lies exposed, a wonder- 
ful and prolific collecting ground for the geologist. 

The first pterodactyl was discovered by Colleni, in 
1784, and attracted as much attention at the time as 
the discovery of a bona fide sea serpent would to-day. 
The naturalists of the period, and even later, were com- 
pletely nonplussed. Colleni himself described his find 
asafish. Blumenbachthoughtita bird. Sommering was 
equally positive that it had mammalial characteristics, 
while Spix was certain that in its structure he saw a 
form intermediate between the monkeys and bats. On 
the other hand, Macleay considered that it was a con- 
necting link between the birds and the mammals, and 
so the war of opinions waged until, in 1800, Cuvier de- 
termined its proper position. 

The European pterodactyls were veritable dragons, 
their long beaks were armed with sharp teeth, and 
they ranged in size from a foot to sixteen feet acrossthe 
wings. Naturally the Ame- 
rican forms are the most 
interesting to the reader 
upon this side of the water, 
and they possessed charac- 
teristics that were remark- 
able intheextreme. They 
differed from European 
forms in being devoid of 
teeth, and compared to 
them they were veritable 
giants. To Prof. Marsh, of 
Yale, is due almost the en- 
tire credit of the discovery 
of these gigantic creatures, 
to which he has applied the 
name Ptleranodon. They 
all come from the bed of 
the old Cretaceous sea of 
the West, or thelocalityin 
Kansas that is known as 
the chalk deposit or bed. 
They. ranged from crea- 
tures as large as a snipe to 
monsters having a spread 
of wing twenty-five feet 
across. 

In the accompanying cut 
a conjectural view is given 
of one of the largest of 
these animals, showing 
how, possibly, it may have 
appeared when alive, the figure of a man being 
introduced .to give some idea of the size.. Such a pic- 
ture is, of course, faulty from the total lack of material 
to work upon, but it will, perhaps, serve the purpose 
intended, of showing how like the typical dragon these 
strange creatures were. Prof. Marsh, in referring to 
these forms, says in substance: 

The first remains of pterodactyls found in this coun- 
try were discovered by him in the autumn of 1870, near 
the Smoky Hill River in western Kansas. These be- 
longed to a gigantic species, which he described as 
Pteranodon occidentalis. The geological horizon from 
which they were taken was the middle Cretaceous, or 
the same from which he took the now famous toothed 
birds. For several years he kept collectors at work in 
the locality, with such success that the Yale College 
Museum now has the remains of over six hundred of 
these reptiles. All.of the large ones belonged to the 
genus Pleranodon;, and a single species of another 
genus, Vyctodactylus, was also found. In one of the 
large forms—Pteranodon ingens—the skull alone mea- 
sured four feet in length, and the appearance of this 
toothless monster can well be imagined. 

An extremely interesting feature of these forms is 
their resemblance in structure to the birds; in reality 
they were reptilian bats, forming, perhaps, a link be- 
tween the reptiles and the birds. : Some of the striking 
features are the long neck and head; the jaws, perhaps 
protected by beaks; theskull, with its large orbits, and 
the brain. The sternum was keeled, as in the birds, 
and the shoulder girdle was bird-like. On the other 
hand, the pelvis and limbs are those of a lizard, while 


the enormously extended little finger seems a‘ unique 


feature. The limb bones. were hollow, as in the birds, 
and they also had air cells, so that these strange crea- 
tures seemed to combine the features of several groups. 

Of the Old World and toothed forms the Rkampho- 
rhynchus phyllurus was, perhaps, the most remarkable. 
It was also secured by Prof. Marsh, and is now in the 
museum at Yale, while casts can be seen in the geologi- 
cal collection of the museum at Central Park. It was 
found in the slate at. Salenhofen, Germany, and is prin- 
cipally remarkable for its extremely long and rudder- 
like tail. The specimen restored represents a curious, 


bat-like: creature with leathery wings, with a long 
snout filled with teeth, so that it was quite ferociousin 
appearance. On‘ the ground it probably waddled 
along with a tottering tread, much like that of the bat; 
but when it rose in the air, its strange make-up was still 
more apparent. The tail commenced like that of the 
bat, but it was very long, and at the extreme end wid- 
ened out intoa veritable rudder, that was evidently 
used to steer this weird, dragon-like creature through 
the air. 

‘The rudder was composed of two membranous leaves 
or folds, that extended from each side of the tail, form- 
ing a leaf-shaped organ, supported and held in shape 
by numerous bones, like the ribs of a fan, that branched 
out from the backbone and held it in place, so that 
there was.no flapping about, the rudder always being 
steady and at the will of its strange possessor. 

The appearance of the western country at this time 
ean hardly be imagined. There probably could be seen 
hundreds of dragon-like pteranodonsat the close of day 
rushing out of their dens or from the forests, and soar- 
ing about as do our bats ‘of to-day! Such was their 


great size that, if they congregated in numbers, as we 
are led to suppose from the enormous quantities of 
their bones found, they must have fairly darkened the 
earth as they soared along. 


It is probable that they found much of their prey in 


BAT-LIKE PTERANODON 


the water, and evidently dived into it much after the 
fashion of our pelicans, though their victims may have 
b2en some water birds that floated upon the surface. 
As their habits were quite similar to those of bats, in 
all probability they clustered on the cliffs on the sides 
of streams, clinging to the edges or, perhaps, the 
branches of trees in groups, fanning the air and each 
other with their great leathery wings, or snapping their 
jaws at one another in fierce rage; and when alarmed 
they would rise in vast flocks, casting dark shadows on 
the waters below, and soar noiselessly along, the terror 
of these ancient days. 

The story of these animals is entirely told by the 
hardened rocks that contain their remains. They died, 
fell to the earth, or possibly into the water, sinking to 
the bottom, and as the animal matter became mace- 
rated and was lost, the bones retained their natural po- 
sition, and soon became covered with a thin coating of 


mud that concealed them like the clay of a cast. Year. 


after year fresh layers of sediment were deposited, until, 
finally, perhaps the'stream changed its course, or the 
land became elevated, so that the water was withdrawn 


and the mud began to harden in the.sun, in. time be-| 


‘coming a solid rock... Leaves and.the debris of vegeta- 
tion. fell upon it, mould accumulated, seeds ‘took. root, 
and soil: formed, until in years a thick stratum of earth 
was deposited and great trees covered the ancient 
beach. This period may have ‘lasted for ages; then, 
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from perhaps a sinking of the crust, would come a 
change; water would flow in and kill the trees, as we 
often see in, overflowed ponds and lakes; the - roots 
‘would in time decay and then disappear, or be covered 
up with a deposit of mud that would perhaps form in 
ages another stratum hundreds of feet thick; and so 
this piling and growing would continue until finally 
our bat-like creature is buried far beneath the crust, to 
be dug out ages after by the miner; or, again lifted to 
the surface by some cataclysm or earthquake, it be- 
comes exposed, and tells the story of this olden time. 
0 
How Rails are Pounded. 

If we stand at a moderate distance from a railroad 
track and watch an express train as it rushes past, 
everything seems perfectly adapted to its purpose, and 
the engine and train seem to glide over the rails with 
perfect snoothness. This smoothness of action, how- 
ever true it may be with respect to the ears, is, in the 
case of the engine itself, only apparent. The ordinary 
locomotive, owing to peculiarities in its construction, 
so far from being in reality the perfect machine which 
poets rave about, is quite a different affair. This is, 
however, in a great measure due to difficulties which 
are, owing to‘the peculiar condition under which they 
arise, practically very hard to overcome. 

The locomotive, as generally constructed, says a 
writer in the publication 
called the Locomotive, is 
subject to very severe in- 
ternal disturbing forces, 
some of which are of such 
a nature that they not only 
(at high speeds) seriously 
strain parts of. the engine 
itself, but become an actual 
element of danger, on ac- 
count of their tendency to 
cause breakage of wheels, 
rails, and even bridges, un-. 
less great care is exercised. 
Probably the most serious 
of these internal disturbing 
forces is due to the fact 
that it is simply impossible 
to perfectly balance the re- 


eivrocating parts of the en- 
gine in the ofaimary Ilorm 


of construction. In conse- 
quence of this lack of bal- 
ance, an engine in motion 
delivers through its driv- 
ing wheels a series of blows 
upon the rails at every 
revolution, which, in the 
ease of an ordinary express 
engine, running at a speed 
of 50 miles per hour, has 
been calculated to be equal 
to aload of over six tons, 
suddenly applied. This is 
repeated at the above men- 
tioned speed over four 
times every second. The 
effect of this tremendous 
blow so often repeated is 
seen in the breakage of 
rails in frosty weather, and 
unless due care is exercised 
it is the prime factor in the 
destruction of bridges. 
The cause of this ‘‘ham- 
mer blow” is this: To pre- 
vent injurious regularities 
of motion in a horizontal, 
or fore-and-aft, direction, and which would be seriously 
felt in the train, one must put sufficient weight on the 
driving wheels to counterbalance the crankpin hub, 
crankpin parallel rods, and one end of the connecting 
rod. Thus we see that there is necessarily an excess of 
counterbalancing weight in a vertical direction, and it is 
this excess which strikes the severe blow above referred 
to. The effect of this blow on the driving wheels thein- 
selves is to flatten tires after a comparatively short sea- 
son. of running; this flattened spot may easily be seen 
by examining the wheels of an engine after they have 
runafew months. A goodidea of the magnitude of 
this hammering action may be obtained by examining 
this flattened spot. 

With the high speeds which will be demanded of our 
railroads in a few years, it seems to us that it will bea 
measure of very great.economy, if not absolute neces- 
sity, for railroads to adopt some modified form -of con- 
struction which ‘shall enable more perfect balance of 
the reciprocating parts to be attained, as the ‘saving of 
fuel, arid wear and tear of rolling stock and roadbed, to 
be gained thereby would .be very considerable. 

eet 
-A NEw alloy of manganese and tin is brought out by 
Messrs. Billington & Newton, of Longport. It is suit- 
able for bearings in which shafting is required to run at 
high speed, for steamship propellers, and where a high 
degree of tenacity and closeness of grain are requisite. 
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A car ventilator has been patented by 
Mr. Alfred §. Emerson, of Charleston, S.C. Combined 
with the car isa shaft driven from the axle, which 
‘works an air forcing blower, according to a special 
construction. and arrangement of parts, to supply rail- 
way. cars with fresh air, and carry off the foul air. 


A piston rod packing has been patented 
‘by Mr. John W. Dudley, of Portland, Oregon. It is 
composite, comprising split metal rings with inclined 
meeting faces, causing their lateral expansion under 
pressure, to be placed around the piston rod or valve 
‘stem, with a fibrous elastic packing placed outside the 
metal packing rings, next the wall of the stuffing box. 


: An oscillating steam engine has been 
patented by Mr. William Elder, of Fort Coeur d'Alene, 
Idaho Ter. This invention covers a particu dr con- 
struction of the oscillating trunnion cut-off, the re- 
versing valve and reversing mechanism, and arrange- 
ment of oiling chamber in the trunnion box, to make 
such engines more simple and easily controlled. 


Acar coupling has been patented by 
Mr. Philo J. Norton, of Bristol, N. Y. The drawhead 
has a transverse buffer bar arranged to slide therein 
in the direction of its length, the bar being guided by 
slots in the sides of the drawhead and pressed toward 
the outer {end thereof by springs, while the coupling 
ink has a longitudinal slot, prongs at each end, and a 
head or disk on the upper surface at each end. 


A rotary engine has been patented by 
Mr. Adna Wildern, of Vienna, Ontario, Canada. Two 
eylindrical cores or rollers are fitted in contact and 
forming abutments, and to each of these cores a piston 
is rigidly attached, the pistons passingeach other by 
means of a recess in each of the cores; steam is ad- 
mitted through ports in heads of cylinder, and passes 
through grooves in ends of one roller to piston, and 
exhausts in similar manner through grooves in end 
of opposite roller and then through ports in heads of 


cylinder. 
—___—_——_0-6-___—_—__ 


AGRICULTURAL INVENTIONS, 


' A reversible plow has been patented 
by Mr. William C. Haulbrook, of Homer, Ga. The con- 
struction is such that the plowman can, by pressing a 
lever, release a handle block, so the plows can be re- 
versed by swinging the beam to one side, and quickly 
fixed firmly in place, so that there can be no shak- 
ing of the parts when in use. 


—__+-4¢__- 
MISCELLANEOUS INVENTIONS, 


at its lower end, to strain any liquid poured through 
funnels and obviate the clogging up of the funnels. 


A bowling hoop has been patented by 
Mr. James H. Venners, of Philadelphia, Pa. It has an 
indicator tripper on its inner peripheral surface within 
the uninterrupted open space circumscribed by the 
hoop, for use in connection with a speed indicating pro- 
pelling handle, for guiding as well as propelling the 
hoop. 


A wheel has been patented by Mr. 
George W. Mecham, of Columbia, Texas. This inven- 
tion covers novel features in that class of expand- 
ing wheels in which the hub has an inclined abutment 
on which the inclined ends of spokes rest, the spokes 
being clamped in position and adjusted on the abut- 
ment: by clamping collars. 


. A cane has been patented by Messrs. 
John Dierks and Thomas B. Kail, of Harlan, Iowa. It 
is formed of a series of paper disks or wads, with strips 
on the surfaces and mounted on a rod, the disks being 
pressed together or united by adhesive substances, to 
produce upon a cane or similar article an ornamented 
outer surface. 


A butter worker has been patented by 
Mr. James H. Taylor, of Westfield, Mass. This inven- 
tion covers an improvement in that class of butter 
workers in which a roller works over the bottom ofa 
box or tray containing the butter, the worker being 
operated by a rack and pinion and a crank, and so the 
brine and milk pressed out can flow away. 


A hub for vehicle wheels has been pat- 
etited by Mr. Alfred Bradley, of Dayton, Ohio. This 
invention covers a novel construction intended to so 
form the tenon that compression will not affect its 
fibers, and that the expansive force of compressed 
tenons will operate on the interior of the hub while the 
periphery. will be free of strain. 


A spring seat has been patented by 
Mr, George W. Murray, of Bluffton, Ohio. This in- 
vention covers a special arrangement of high and low 
springs in the same seat, with their action so con- 
trolled as to form a level seat or cushion on their 
united tops, and so their action shall be proportioned 
to the weight to be supported. 


A water color solution has been pat- 
ented by Mr. Charles F. Nicholson, of Rochester, N. Y. 
This invention is intended to provide artists with colors 
ina moist form or state, and provides a solution or 
vehicle for the colors, composed of glucose, gum arabic, 
and sirup, the colors being thus prepared in a special 
manner, to avoid too much wetting and drying. 

A combined stern sheet block traveler, 
oar.lock, and cleat, for boats and other vessels, has 
been patented by Mr. John Richardson, of St. Mary’s, 


Ga. “This invention covers aplate attachment designed’ 


to be arranged across the stern or rear end portion of 
the deck, and carrying various appendages to promote 
convenience, but which may be changed or added to: as 
desired. wey : tt 


“A heel plate for skates has been pat- 


ented by Mr. John B. James, Jr., of Riverdale, N.Y.’ 
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positely inclined edges to act as cams to draw the heel 
of the skate firmly against the heel of the boot or 
shoe. 

A machine for measuring and trim- 
ming fabrics has been patented by Mr. George W. Par- 
sons, of Burlington, Iowa. Combined with a fabric 
roll and bar for winding the fabric is a tension bar 
over which the fabric is passed, a measuring roller, with 
a knife and means for operating it, so it can be ad- 
justed a greater or less distance from the edge of the 
fabric. 

A cant hook has been patented by Mr. 
Aaron Brown, of South Barton, Vt. Combined with 
the handle or lever and the hook, with its retaining 
collar, is a plate opposite the inner end of the hook, 
let into recess in the lever, and having studs at its 
ends to limit the movement of the hook, the device 
being cheap, and presenting a considerable range of ad- 
justment. 

A process of making a fertilizer from 
tank waters has been patented by Mr. Charles Gibson, 
of Chicago, Ill. It consists in adding acid sulphate of 
an alkali, aluminous cake, or sulphate of alumina to 
the waters, then boiling down to expel the surplus 
water, agitating the mass with a carbonate, oxide, or 
hydrate of an alkali or alkaline earth, and finally. cool- 
ing and grinding. 

A heating and ventilating apparatus 
has been patented by Mr. John L. Hamilton, of St. 
Joseph, Mo. The invention consists in a peculiar con- 
struction and arrangement of hot air flues and passages, 
air chambers, and ventilating. flues, with a fireplace in 
the lower room, and its smoke flue, designed to heat 
and ventilate upper and lower rooms by a fire on the 
hearth in a lower room. 


A nut lock has been patented by Mr. 
Isaac Van Kuran, of Omaha, Neb. This invention 
covers an improvement on a formerpatented invention 
of the same inventor, and consists in combining with a 
base plate, having lips or ledges at the corners, a top 
plate over the corners of which the lugs are bent to 
hold the plates together, the two united plates forming 
aspring washer for locking nuts. 

A turbine water wheel has been pat- 
ented by Mr. Barnet V. Idol, of Idol’s Mills, N.C. This 
invention covers a wheel with two series of curved 
arms, making buckete both horizontal and vertical, 
inside the casing, giving the water a wide passage 
where it enters, which gradually diminishes, the water 
doing duty first on the horizontal and then on the ver- 
tical buckets. 

The manufacture of white lead forms 
the subject of a patent issued to Mr. William H. 
Wetherill, of Philadelphia, Pa. This invention covers 
animprovement in the method of manufacturing white 


pod b bc ph nuceose hi ronlacing the tan bark 
usually accumulated around the pots containing the 
acid and buckles of lead with a layer of ground of 
fibrous spent licorice root. 


A road grader and leveler has been 


patented by Mr. John Skinner, of Newman, Ill. Thema- | 


chinecombines a mainframe with harrow and scraper, 
a shoe pivoted at one end to the framing and adjusta- 
ble thereon in position to engage the ground with piv- 
oted levers, and other novel features, for loosening 
and scraping soiland earth to a grade, and filling ruts 
and depressions. 


A ha;nmock support has been patented 
by Mr. Charles A. Lindblom, of New York city. The 
device consists of a number of pieces of wood and 
metal so shaped that when put together they form two 
uprights or standards connected by and braced to a tie 
bar, making aframe with removable extensions, and 
one which can be easily and quickly taken apart and 
its pieces packed into a small space. 


A tobacco box has been patented by 
Mr. Albert M. Guyton, of Broad Top, Pa. It has two 
compartments, one for holding the plug and another 
for a knife to cut it, with slides, push knobs, and a 
hinged cover, and so arranged that the end of the 
plug may be projected sufficiently to allow the desired 
portion to be cut off without handling the whole, the 
plug being thus kept moist and clean. 


A ratchet wrench has been patented by 
Mr. Albert H. Rollin, of Coldwater, Mich. The ratchet 
head has a series of cams which coincide with and 
work movable jaws, peculiarly constructed pawls 
engaging with teeth on the cam head, there being a 
spring for releasing these pawls, an oscillating handle 
with operating pawls, anda collar adapted to throw 
out of engagement either or both of the operating 
pawls. 

A windmill has been patented by 
Messrs. Daniel D., George L., and Charles W. Wiley. of 
Lanark, Ill. This invention covers improvements in 
mounting the side vane to be easily shifted in contriv- 
ances for automatically shifting it, and so the side vane 
may be used as an automatic regulator to prevent the 
wheel from being suddenly thrust around with the 
shaft in geared mills when the load is suddenly turned 
on or clutched with the shaft. 


An apparatus for filling bottles with 
highly aerated liquids without pressure has been pat- 
ented by Mr. August Werner, of New York city. The 
invention provides for the use of a fountain charged in 
the ordinary manner, such fountain to be placed upon 
a peculiarly constructed cradle, and the unabsorbed gas 
allowed to escape at the top; by a hand wheel the 
cradle is then so inclined that the liquid will flow out of 
a rubber tube at the top into the bottles to be filled. 


A cylindrical amalgamator has been 
patented by Mr. James W. Hilton, of New Yorkcity. 
The shell has V-shaped flanges on its interior, with p*r- 
forations and slots, to facilitate in the operation the 
constant stirring and mixing of the ore and quicksilver, 
bringing the quicksilver into contact with every part of 
the ore, so that all the gold and silver will be removed 
therefrom. Thé same inventor has likewise obtained a 
patent for a machine for pulverizing. ores, adapted for 
either dry or wet crushing; the case is lined with steel 
plates to form the wearing surface, and the grinders are 
moved out by centrifugal action and gravity against the 
sides and lower part of the shell, thus crushing and 
pulverizing the material. es 


NEW BOOKS AND PUBLICATIONS. 


HIsToRY OF THE KINGDOM OF COTTON, 
AND CoTToN STATISTICS OF THE 
Wor.up. By Morris R. Chew. New 
Orleans: W. B. Stansbury and Co., 
1884. 


This little brochure on cotton statistics and the cot- 
ton producing countries.was evidently written with an 
eye to the New Orleans Exposition, for the purpose of 
providing a convenient morsel of cotton literature. It 
has been presented to the public with the hearty in- 
dorsement of various officials of the cotton exchanges 
in New Orleans, and even of the Exposition itself, but 
although the historical part possesses some interest, 
and the statistics are presumably reliable, the general 
style, and particularly the illustrations, leave much to 
bedesired. The book is not to the point. One must 
be charitable to appreciate even what is good, for the 
accompanying matter is often so irrelevant as to be- 
come amusing. The author ‘has, however, been atsome 
pains to collect his information, and greater discrimi- 
nation, with more careful editorship, would have made 
his work of value. 


Poor’s MANUAL OF RAILROADS OF THE 
UNITED STaTEs, 1885. H. V.& H. W. 
Poor, New York. 


This work, taking the size of the book and ifs great 
amount of statistical matter, may appropriately be 
styled a “dictionary of railways ” in all matters of re- 
cord pertaining to their business growth and financial 
situation. From its pages we learn that there were 
8,977 miles of railroad built in the United States in 1884, 
against 6,753 miles built in 1883, the total mileage upto 
December 31 last being 125,379. The net earnings of 
last year were, however, $25,000,000 below those of 
1883, and $4,000,000 below those of 1881, when 23,000 
miles of railroad were in operation. Railroad building 
on speculation, as the result of previous profitable rail- 
roading and the extensive ‘‘ watering”? of stocks by 
many of the older corporations, is given as the prin- 
cipal reason for the great falling off in earnings, as the 
retroactive effect has undoubtedly been largely the 
cause of the prolonged dull times in nearly all lines of 
business. ; 


Tur INSURANCE YEAR Book, 1885-86. 
The ‘‘ Spectator,” New York. 


This is a handsome volume of statistics of the in- 
surance business, being the thirteenth annual number 
thereof. A valuable feature is the statistics showing 
how the cities and villages of the country are equipped 
for fire protection, and another is found in the chapters 
giving the statutory requirements of the different States 
for companies doing business therein. 


The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in neat issue. 


Appleby’s patent Valve, illustrated on page 180, this 
issue, for sale, or on royalty. 


Pattern and Brand Letters, Steel Punch Letters. 
Vanderburgh, Welis & Co., 110 Fulton St., New York. 


The best Upright Hammers run by belt are made by 
Beaudry & Cunninghani, Boston, Mass. 


Seam and Looping Machines, patent Burr Wheels, 
Brushing Machines. Tubbs & Humphreys, Cohoes, N. Y. 

Wanted.—Mechanical Automatic Figures. Must be 
new and original designs and work natural. Address, 
with full description and price, Lock Box B, Waterbury, 
Conn. 

Wanted.—A Foreman of a foundry would like to 
change his position. Canfurnish best ofreferences in re- 
gard to qualifications, and also good reasons. “ W.S.,” 
P. O. Berlin, Ontario, Canada. 

Business for Sale—A new ornamental and cheap 
Wrought [ron Fence Patent. H.B.Van Eps, Peoria, Ill. 


Haswell’s Engineer's Pocket-Book.. By Charles H. 
Haswell, @ivil, Marine, and Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills, Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway, New York. 

Cotton Factory, complete equipment, for sale. 
dress W. W. Jennings, Harrisburg, Pa. 


Astronomical Telescopes, from 6/’ 'tolargest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. 

Peerless Leather Belting. Best in theworld for swift 
running and electric machines. Arny & Son, Phila. 

“How to Keep Boilers Clean.” Send your address 
for free 88 page book. Jas. C. Hotchkiss, 86 John St., N. Y. 

Send for catalogue of Scientific Books for sale by 
Munn & Co., 361 Broadway, N. Y. Free on application. 

Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
Mfg. Co.,86 Goerck St., N.Y. Send for catalogue and prices. 
Air Compressors, Rock Drills. Jas. Clayton, B’klyn,N.Y. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., New Haven, Conn. 

Wanted.—Patented articles or machinery to manufac- 
ture and introduce. Lexington Mfg. Co., Lexington, Ky. 

Présses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 
For Power & Economy, Alcott’s Turbine, Mt. Holly, N.J. 


Send for Monthly Machinery List 
to the George Place Machinery Company, 
121 Chambers and 103 Reade Streets, New York. 


If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Costfor Canadian patent, $40. Various other 
foreign patents may also be obtuined. For instructions 
address Munn & Co., SCIENTIFIC AMERICAN patent 
agency; 361 Broadway, New York. 


' Quild & Garrison’s Steam’ Pump Works, Brooklyn, ' 
N.Y. Steam Pumping Machinery of every description. 


Ad- 
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Nickel Plating.—Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. Com- 
plete outfit for plating, etc. Hanson, Van Winkle & Co. 
Newark, N. J., and 92 and 94 Liberty, St., New York. 


For Steam and Power Pumping Machinery of Single 
and Duplex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing outfits, vac- 
uum, hydraulic, artesian, and deep well pumps, air com- 
pressers, address Geo, F. Blake Mfg. Co., 44 Washington, 
St., Boston; 97 Liberty St., N. ¥Y. Send for catalogue. 


Supplement Catalogue.—Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tific subject, can have catalogue of contents of the SCI- 
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 


Curtis Pressure Regulator and Steam Trap. See p. 12. 


Wood Working Machinery. Fullline. Williamsport 
Machine Co., “ Limited,” 110 W. 3d St., Williamsport, Pa. 


Mineral Lands Prospected, Artesian Wells Bored, by 
Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 46. 


Knots, Ties, and Splices. By J. T. Burgess. A Hand- 


book for Seafarers and all who use Cordage. 12mo,, 
cloth, illustrated. London, 1884. Sent, postage prepaid, 
on receipt of 75 cts., by Munn & Co., New York. 

Iron and Steel Drop Forgings of every description. 
Billings & Spencer Co., Hartford, Conn. 


Cushman’s Chucks can be found in stock in all large 
cities. Send for catalogue. A. F, Cushman, Hartford, 
Conn. , 

Cyclone Steam Flue Cleaners are the best. 
Mfg. Co., Cleveland, O. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
Couplings. D. Frisbie & Co., Philade)phia, Pa. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p.126. 

Blake’s Belt Studs. The strongest and best fastening 
for Leather and Rubber Belts. Greene, Tweed & Co., N.Y. 

Wanted.—Patented articles or hardware specialties to 
manufacture on contractor to manufacture and place 
onthe market. First-class facilities. Correspondence 
solicited. Address Hull Vapor Stove Co., Cleveland, 
Ohio. 

Roofing Slate, best quality,shipped toall sections in 
any quantity. Jesse B. Kimes, Philadelphia, Pa. 

Providence Steam Engine Co., Providence, R. I., are 
sole builders of the ‘“ Improved Greene Engine.” 

Economy Belting. A newarticlefor driving belts. 
Send for circular. Greene, Tweed & Co., N. Y. 

Manufacture of Soaps, Candles, Lubricants, and Glyce- 
rine. Illustrated. Price, $4.00. E. & F.N. Spon, New 
York. 

“ To Mechanics.\—When needing Twist Drills, ask 
for “ Standard,” or send for catalogue to Standard Tool 
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HINTS TO CORRESPONDENTS. 


all letters, 


Names and Address must accompany 
This is for our 


or no attention will be paid thereto. 
information, and not for publication. 
References to former articles or answers should 
give date of paper and age or number of question. 
Inquiries not answered in reasonable time should 
e repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 
Special Information requests on matters of 
ergonal rather than general interest, and requests 
‘or Prompt Answers by Letter, should be 
accompanied with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
such service without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Minerals sent for examination should be distinctly 

marked or labeled. 


(1) C. A. R.—The pitch of a screw is 
the distance that the outer edge of the blade will travel 
in.one revolution, without slipping, or in a cylindrical 
groove corresponding to the angle of inclination of the 
edge of the blade. 


(2) EF. T. T.—Six mercury flasks ar- 
ranged asa boiler would be equal to 44 horse power, 
and would run an engine with 134x3 inch cylinder, 
but not to its full capacity. Use % inch pipe for con- 
nections for both water and steam. A steam gauge and 
safety valve are always necessary on a boiler. 4 


(8) W. C. R.—A ball thrown across a 
moving railway car will pags across the car in the pre- 
cise direction that it is thrown, exactly as if the car was 
not moving. Its movement in regard to the ground 
makes quite a different figure. It will move in a diago- 
nal direction with the track, of which the speed of the 
ball will be represented by one leg, and the speed of the 
car by the other leg of a right angle triangle, the hy- 
pothenuse representing the direction of the ball. 


(4) ‘‘Molder” asks how to make a 
mould to cast chilled iron runners about 2 inches 
diameter. A. By placing a bar of iron in the mould, so 
that the molten iron will run in contact with the chill 
bar. ¢ : 


(5) A. J. C.—The first steel rail was 
made in 1857 by ‘sMushet” at the Ebbwvale Iron 
Company’s Works in South Wales, and put on trial. 
Two steel rails were laid on trial in 1862, on an English 
railway, after which they came rapidly into use both in 
England and the United States. 


(6) J. 8. asks how to make the. white 
cement or pointing that is used on the front of granite 
buildings to make the nice white seams. A. Use. equal 
parts hydraulic cement (Portland), lime, and fine white 
sand, : 


Send for catalogue. 

' Machinery for Light Manufacturing, on hand and 

built to order. E. E. Garvin & Co., 139 Center St., N. Y. 
If you want Engines, Boilers; or Machinery of any 


kind, send ‘your address to Henryl. Snell, 185 North Third 
Street, Philadelphia. 


© 1885 SCIENTIFIC AMERICAN, INC 


(7) J. W. A. asks: Is there any chemi- 
cal that will deodorize cistern water, rendered offensive 
on.account of a wooden pump? A. Know of nothing 
better than thorough cleaning out of cistern; take out 
pump, clean and dry it, then give it acoatof melted 
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resin, inside and outside: drive in the resin with a hot 
iron. Any chemicals will either make the water hard 
or add to the odor of goods washed in it. 


(8) W. 8S. R.—Cut dogwood in winter. 
To dry, heat ina drying room with open steam until 
the sap is cooked, then continue the heat by steam coils 
or otherwise, with a little ventilation, until thoroughly 
dry. The drying should not be hurried; 4 to 6 days is 
not too much time for good results, 


(9) C. 8. P. asks: Is it practical to use 
steam heating apparatus under a pressure of say 40 
pounds steam, for power, and also to heat building 
needing some 1,800 feet of pipe, at same time returning 
water to boiler by gravity, without traps or pumps? A. 
Yes, provided the conditions for a gravity system are 


Observed. For these it is advisable to consult with a 
Steam heating engineer. 


. K.—Gas should be furnished to 


the burner “ 
e of 
to be effective and economitus-26 ch water pressure 


ice pipes varies from 1 inch to 2 inches wa’ 
under the varying circumstances of shutting off or turn- 
ing on of a large number of lights. The variation of 
the measure of the meter is too small for serious con- 
sideration under so slight a difference as 1 or 2 inches 
of water pressure. 


(11) E. R. writes: Iam about to build 
an engine; the cylinder is to be 414x214; what size boiler 
will I need? If made of one-sixteenth inch copper, what 
would it safely stand? What should be size of fly 
wheel, and what would be the power of such an en- 
gine? A. Your engine will be equal toa % horse power, 
and will require a boiler containing 9 square feet effect- 
ive fire surface. A horizontal boiler 14 inches diame- 
ter, 2 feet long, lower half filled with 1 inch tubes in the 
same proportion as you will see by examining any hori- 
zontal tibular boiler, [he ehett-strouid be made of 
copper, riveted and brazed; head should be % inch 
thick. The tubes may be one-sixteenth inch, well ex- 
panded and edgesturned. Three stay bolts, from head 
to head above the tubes, should be arranged to divide 
the space equally. If such a boiler is well made, it 
should be safe for 40 pounds working pressure. It 
should be made by a coppersmith that understands his 
business, Fly wheel may be 12 inches diameter and 
weigh 25 pounds. 


(12) W. W. K.—A direct line pipe for 
water is always the best for economy in material, for 
tightness, and a large saving in friction. You can easily 
force water through 900 feet of pipe. To use it as 
a suction pipe will be rather difficult, from the great 
quantity of air to be pumped out and liability to lose 
the charge by leakage. You will, if the pipe be used as 
asuction, require alarger pump than usual and a good 
foot valve at the spring, and also will probably have to 
charge the pump and suction with water at the start. 


(18) A. B. J. aphs. 1. Tlae olcobricity 
ever been utilized for heating purposes to any practical 
extent, such as fusing metals, or the fusing of ores for 
makingiron, such as is madein blastfurnaces? A. No. 
2. Do you consider it practicable that it can be so used? 
And could it be transmitted to the distance of 10 miles 
with any degree of certainty and regularity? <A. It is 
not possible by any means at present known. 3. What 
is the relative heating power of gas as compared with 
coal, that is, how much Coal 1s equal to say 10,000 feet 
of gasfor heating purposes? A. About 1,500 pounds 
bituminous coal. Different coals vary very much in 
heating quality. 

(14) C. A. L. asks if there is any way to 
make the hair turn gradually and permanently gray. 
A. No. The hair turns gray in the disappearance of 
the pigment from the hair, generally in consequence of 
age. You can bleach your hair with hydrogen peroxide. 
In this manner a very light color.can be obtained. 


(15) L. A. D. asks the cause of brewers’ 


horses being so strong, and powerful, and fat. A. 


The horses are well selected from costly stock, and fed 
on best feed, not on the mash sold for feeding cows. 
Some of these horses are also great beer drinkers. 


(16) C. H. F. asks: What are the compo- 
sition and ingredients used in the manufacture of Cut- 
ler’s carbolate of iodine inhalant? A. The following 
formula is considerably used; whether it is the specific 
make desired, we are unable to say: 


Compound tincture of iodine....... 180 minims. 
Carbolic acid No. 1....... .....066. B  “ 

Glycerite cs civ sews dadese cannes - 1 fi. oz 
Water......020 0  cecceccececcceees Bb. “bos 


Mix and expose to the sunlight until the mixture is en- 
tirely colorless. The proportion of carbolic acid and 
tincture of iodine may be largely increased without a 
corresponding addition of glycerine. 


(17) F. W. P.—Parchment paper is made, 
by dipping ordinary unsized paper for 5 or 6 seconds 
in dilute sulphuric acid, and then washing with ex- 
tremely weak ammonia. 

(18) R. H. K. desires a remedy for su 
burn. A. Take6drachms avoirdupois powdered bora 
pure glycerine 34 ounce, rose water or elder flowfr 
water 12 ounces; mix. Its daily use as a cosmetic wgsh 
renders the skin beautifully soft and white, and 
vents and removes chaps, sun burns, etc. . 

(19) C. A. 8S. writes: 1. Can you tell me 
why an iron smokestack rusts through quicker in the 
city than in the country? A. City air is always more 
corrosive, on account of the acids, etc., which are pres- 
ent in the atmosphere. 2. The ingredients in the Ham- 
lin Wizard Oil? A. The formula for this article is 
given in ScrenTIFIc AMERICAN SUPPLEMENT, No. 342. 


(20) H. M. D. asks for a method em- 
ployed in embalming (or preserving without stuffing) 
birds, animals, etc. A. By consulting the article on 
“Embalming the Dead,” in ScrtENTiIFICc AMERICAN 
SUPPLEMENT, No. 155, you will findthe general modus 
operandi given. -The solutions vary . with different 
authorities. The following is one that has been exten- 
sively used in Paris: Mix together 5 pounds dry sul- 
phate of alumina, 1 quart warm water, and.100 grains 
arsenious acid. Inject 8 or 4 quarts of this mixture into 
all the vessels of the body. This. process is applicable 
to fish as well as birds and animals. 


(21) J: 8. Y. asks for information as to 
how black lead is cemented in the construction of 
crucibles, etc. A. After the graphite is ground to pow- 
der, it is mixed with a small proportion of china clay, 
varying according to the use for which the crucible is 
intended. To every 10 parts of graphite is also added 
7 parts of a gray (Bavarian) clay, besides a little ground 
charcoal. These ingredients are mixed dry; water is 
afterward added, and the compound passes to a cast 
lron cylinder. After treatment in this apparatus the 
material emerges in the form of thick mud, and is at 
once moulded either by hand or machinery, the opera- 
tion being performed in almost exactly the same way as 


by potters. The same may be said of the subsequent 
baking. 


(22) F. H. W. asks (1) for a good recipe 
for making sticky fly paper to catch them alive. A. 
To one pound of resin add two fluid drachms of lin- 
seed oil. While the mixture ig warm, spread it on fools- 
cap paper. 2. How much mercury, eitherin cubic or 
weight measurement, confined in a glass bulb at base of 
the column ot iameter inside of tube, will raise 
an increase of the temperature 6 é in height, at 
Approximately, 100 cubic inches of mercury. 3. 
much force in pounds or ounces would the mercury 
give on a piston inserted inthe tube and in contact 
with the mercury, without danger of breaking glass 
tube or bulb of ordinary tubes of that size? A. The 
force would be very great; its development would de- 
pend on the thickness of the glass tube and bulb. 


(28) G. D. 8. asks: 1. What is the best 
method for hulling corn? A. The hull may be removed 
by beating ina mortar, or on a large scale by machinery. 
Corn gay also be hulled by allowing it to soak over 
night in a dilute solution of lye. Any excess of lyecan 
be removed by washing. 2. Can the Pyrethrum roseum, 
from which the Persian insect powder is manufactured, 
be successfully grown in the climate of Canada? A. 
The season is probably too short for cultivation in 
Canada. 3, What authority can I consult with refer- 
ence to its cultivation? A. See ‘The Cultivation of 
Pyrethrum and Manufacture of the Powder,” contained 
in ScrzNTIFIC AMERICAN SUPPLEMENT, No. 299, As to 
your query about preserving eggs, it is best to coat 
the eggs in sucha way that air cannot penetrate the 
shell. Paraffin is an excellent article for this purpose. 
See also “‘ How to Preserve Eggs for the Market,” con- 
tained in ScreNtIFIc AMERICAN SUPPLEMENT, No. 317. 


(24) W. R. E. writes: Can you give me 
a process for making walks with gravel and coal tar, 
or whatever they use for that purpose? Want some- 
thing that will set hard for a workshop floor, and re- 
sist water. A: Take 2 parts very dry lime rubbish and 
1 part coal ashes, also very dry, and both sifted fine. 
In a dry place, on a dry day, mix them, and leave a 
hole in the middle of the heap as bricklayers do when 


wmacling 1vi001e Tuvu Ud PUUL wuliaig Lut woul vues 
mix, and when as stiff as mortar put in three inches 
thick where the walk is to be; the ground should be 
dry, and beaten smooth; sprinkle over it coarse sand. 
When cold, pass a light roller over it; in a few daysthe 
walk will be solid and waterproof. See also SclENTIFIC 
AMERICAN SUPPLEMENT, No. 82 under title of “ The 
Best Footwalk Pavement,” also Gen. Gillmore’s ‘‘ Treat- 
ise on the Construction of Roads, Streets, and Pave- 
ments ” is an excellent work; we can send you for $2, 


(25) H. 8. D. asks if nasal gleet in 
horses is contagious. Is there any remedy forit? If 
so, what is the best, and how given? A. The disease 
is not a contagious one. The usual treatment consists 
of the injection of an astringent solution of carbolic 
acid, or else of copper sulphate or zinc sulphate, 
through the maxillary sinus. As this operation is a 
delicate one, it is best performed under the direction of 
averterinary surgeon. 2. Have they got the lenses of 
the Lick telescope perfected yet? Would it be possible 
to clarify obsidian? It appears to be very fine glass, but 
dark? A. The lenses are being manufactured under 
the direction of Messrs. Alvan Clark & Sons. Glass 
seems to have the best qualifications for lenses. It is 
doubtful if a piece of obsidian could be procured of 
suitable dimensions and quality for the lens, independ- 
ent of its color. 


(26) J. W. W. writes: I have two pow- 
dered substances; one I think is powdered borax, the 
other bicarbonate of soda. Will you please tell me 
how I can test them, to be sure as to the correctness of 
my experiments with them? A. If alcohol is poured 
over borax, with addition of a sufficient quantity of 
sulphuric acid to liberate the boric acid, and the alcohol 
is kindled, the flame appears of a very distinct yellowish 
green color, especially upon stirring the mixture; this 
tint is imparted to the flame bythe boric acid, which 
volatilizes with the alcohol. The effervescence of 
sodium bicarbonate with an acid is one of the tests 
used to determine the desired mineral. 


(27) J. W. asks (1) a good remedy for 
taking moles from the face. A. Croton oil under the 
form of pomade or ointment, and tartar emetic under 
the form of paste or plaster, have each been success- 
fully employed for the removal of moles or birthmarks, 
thus: Take tartaremetic in impalpable powder 15 grains, 
soap plaster 1 drachm, and beat them to a paste. Ap- 
ply this pagte tonearly a line in thickness (not more), 
and cover the whole with strips of gummed paper. In 
4 or 5 days eruption or suppuration will set in, and.in a 
‘few days leave in place of the birthmark only a very 
slight scar. 2, A good remedy for removing freckles? 
_ A. Sulphocarbolate of zinc............... 1 ounce. 

Glycerine.............+ ocala? — “8 

Rose water.. cecccee-ee 12 
2 Stele oe 2 3 

Spirits of neroli 3g dm. 
Mix them. To be applied twice a day, leaving them on 
from half an hour to one hour. 


(28) P. & Co. ask (1) whether cistern 
water that.is caught from aniron or tin roof that -is 
painted every year is unhealthy. -A. The water does 
not necessarily become impure from its passage over a 
painted roof, but.it is very likely to become so by dis- 
solving.out certaininjurious constituents of the paints, 
such as lead, etc. 2. The probable age ofa catfish that 
will weigh 50 pounds? A. There are so many variations 


“ 


“ 


within each species of fish that there is no general 
rule of determining age by weight; and in fishes closely 
conforming to the species the rate of growth is ex- 
tremely irregular, depending on amount of food and 
the more or less favorable circumstances. Some kinds 
of catfish attain to a weight as great as 300 pounds. 
Fish which rapidly grow to a definite size are short- 
lived, while those which steadily and slowly increase in 
size attain to a great age. Carp and pike have been as- 
certained to live beyond a hundred years. 


(29) C.F. asks if the piston head to a 
locomotive engine works back and forward itself in the 
cylinder, or is it always on the forward motion, caused 
by the cylinder Moving away from it. A. It always 
moves forward relatively to the rails, but back and 
forward relatively to the cylinder. 


(30) W. C. B. asksif there is any receipt 
for making acement to fasten a rubber tire on a bicycle 
that will be strong and yet flexible. A. Use ordinary 
rubber cement prepared as follows: Digest crude rub- 
ber cut fine with about four volumes coal tar, benzol, or 


Burner and boiler furnace, combined, C, T. Bur- 


=) Ree eee » 324,298 


Bustle, C. C. Carpenter,..........-...... ++ 324,226 
« 324,385 


Bustle, M. Phillips wees Soldes sictze'cie'e 
Butter package, air-tight, C.D, Van Allen, 


Butter worker, J. H. Taylor. . ies 
Button, L, P. Comard...........0cccccceeceseee, i 324,303 
Button and fastening therefor, F. M. Baker...:... 34,912 
Button and holder, cuff, Stuart & Woodmansee... 324,184 


Calendar, A. J. Kletzker. 
Can. See Oil can. 

Can opener, J. C. Dodge 
Cane, Dierks & Kail....... 
Cane scraper, T. P. Hime] 
Cant hook, A. Drown........ 
Car brake, A. C. Dodge... 
Car brake, F. Stalder.... 
Car coupling, J. H. Earles, 
Car coupling, M. Harmon... 


naphtha in a well covered vessel for several days. 


wet C. F. R. writes: I am using paraf- 
- eT) : . 

for use, what shall T mix SyZ0" Parts of machinery 
A. Thin down with engine. ‘The “pavafh.t&° thick 
consists of coal tar boiled down, with the addition of 


sufficient asphaltum to harden the mixture, and then 
benzine is added to thin it. 


(82) A. P. A. asks how the inside of a 
cask or barrel can be treated so it will not make water 
taste, the water supposed to be medicinal. A. Coat the 
inside of your barrel with a lining of paraffine. This 
substance is not soluble at all in water, and, if properly 
applied to the wood, will prevent the contact of water 
with the barrel. To keep the water on account of its 
medicinal qualities should demand its immediate pre- 
servation in glass bottles. 


(33) B. J. R. asks (1) how to make pear 
phosphates. A. Take Bartlett or other good pears; cut 
or chop fine, press, allow to settle, pour off supernat- 
ant liquid. To one pint of this pear juice add one pint 
acid phosphate and one pound sugar or enough to 
sweeten. 2. Is there anything in the least unhealthful 
in carbonating water by means of marble dust and 
sulphuric acid, etc., even if the water so carbonated is 
drunk freely? A. The method suggested isthe one or- 


Car coupling, J. McGehee: 
Car coupling, H. Mooers:.:... 
Car coupling, W. H. Newlon 
Car coupling, P. J. Norton....... 
Car door, stock or freight, H. C. Hicks... 
Car draught apparatus, J. W. Cloud... 
“Cmetarter, J. C. Price:.. 
Car window sabifi"icks 
Carburetor, W. F. Singer. asin 
Card, arnamenta! embossed, G. A. Rais 
Carriage body, O: Morrill 


Carriage bolts, making, F. A. Smith.. 324,180 
Carriage, jump seat, J. T. Clarkson... ~ 323,232 
Carriage, jump, C. N. Dennett.. 324,306 
Carving fork, A. F. Bannister..................ceeeee 324,071 
Case. See Sewing machine thread case. 

Caster, J. R. Payson, Jr...........0cceeee satel. a argpstcle' 324,156 


Chain, W. C. Edge ... o. 
Chain link and cigar cutter, 
mental, C. BH. Veit.......... ccc cece esses ec eeenees é 
Chair, W. Atwater 
Chair and bed, convertible, H. Morger.. 
Check for horses, driving, E. L. Metcalf.. 


dinarily used in the manufacture of carbonic acid for 
soda water, and when it is properly done, and the water 
held in proper vessels, is not considered unhealthful. 


(34) F. M. Z. desires a good recipe to 
make Florida water. A. Dissolve in 4% gallon 90 per 
cent alcohol 1 ounce each oll of lavender, oil of berga- 
mot, and oil of lemons, and of oil of cloves and cinna- 


mon, 1 drachm each; add 1 gallon water and filter. Or, 
wise OL OM OL pergdamot, 3 ounces; oll of cinnamon, 4 


drachms; tincture of benzoin, 2 ounces; 75 per cent 
alcohol, 1 gallon. Mix and filter. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


August 11, 1885, 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.] 


Air engine, J. A. Woodbury et al.............0006 os. 324,062 
Air in cotton mills, etc., apparatus for moisten- 

ing, M. Sherman...............cccsseceeeeecceeeee 324,043 
Alarm. See Electrical alarm. 
Animal trap, J. M. Desart..........cceccecccesccreces 324,238 
Annunciator, C. E. Dey... -. 323,921 
Auger, earth, T. Porter.............ssese0ee 824,162 
Axle bearing, anti-friction, A. W. Spatzier. 323,966 
Axle box, car, G. M. Brill..........2. see. 323,220 
Basin, etc., wash, W. J. Cahill. 323,911 
Bath, G. Booth » 324,293 
Battery. See Galvanic battery. 
Bed, sofa, E. YEOMAN........e.cecccscvecccccceesevee 324,205 
Belt shifter, A. R. Tiffamy............ccceeeereeee woes 824,190 
Ben» See Wash bench. 
Beten. manufacture of, H. A. Hudson............. 824,112 
Bicycle, BE. G. Latta...........ccceee eens «» 324,264 
Billiard table, E. Brunswick « 824,004 
Bit stock, W. S. Washburn................ 823,989 


Bleaching, apparatus for continuous, W. Mather. 324,137 
Blouse and pantaloons, combined, A. Witkowsky 324,286 
Boats and other vessels, combined stern sheet 
block traveler, oar lock, and cleat for, J. Rich- 
ardson 
Boiler. See Steam boiler. 


Steam and water 


boiler. 
Boiler tube expander, M. Cashin 
Bolt heading machine, I. W. Bliss...........-.eeee+ 324,214 
Bookbinder’s pallet, S. Ault «- 824,289 
Book cover, T. F. Williamson 324,208 


Book, forming a pencil pocket at the back of a, J. 


Book holder, W. H. Cole.... on 

Book holders, swivel for, R. M. Lambie............ 324.032 
Boot and shoe nailing machine, W. S. Fitzgerald.. 324,312 
Boot or shoe burnishing machine, C. J. Blakely... 323,901 


Boot or shoe heel, E.J. Le Gay...............ceeeee 324,127 
Boot or shoe heels, machine for attaching, J. 
TINS Y. 0. cc ccscce coccccccccccccscsccccccssecceees 324,279 
Boot or shoe spring heel, G. E. Swan.............65 323,971 
Boot or shoe uppers, lasting, W. C. Cross.......... 324,804 


Boots or shoes, spring shank for, C. E. Andrews.. 324,065 
Boots, shoes, etc., machine for making felt, L. 
Ruel........cceccssccccccicvcces seecccecsees ereeeees 324,340 
«324,100 
++ 824,040 
324,344 


Boring machine, J. Ernst.. 
Bottle stopper, W. Painter.... 
Bowling hoop, J. H. Venners 
Box. See Paper box. Tobacco box. 
Box fastener, J. F..Whittingham........ 
Bracelet,.T, Lebkuecher.... .........cs.eeeeee8 weeee 824,125 
Brake. See Car brake. Elevator safety brake. 
Wagon brake. . = | ; ‘4 ; 


Brake lever, E. B. C. ‘Willison. -, 328,994 
Brick machine, W. Burkman. +» 823,909 
Brush, S. Morley.....:2:..:.5..+ 2 824,087 | 
Buildings; construction of fireproof, R. Guasta- 
VINO 5. tees ohstecca tenses: soe veaeescaasectncs fasta Cde's , 823,930 
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Chimney top, D. L. McCahan........ ... + 023,945, 

Chin rest, J. H. Clarke......... 324,083 

Chuck, drill, E. T. McKaig...... 324,139 

Churn, §. J. Sullivan............. 324,277 

Cigar machine, G. W. Tanner... 324,185 

Cigarette machine, J. W. McCoy...........- ais 9 60 05's 324,035 

Clamp. See Skate clamp. Soldering clamp. 

Clamping machine, E. K. Patten..............ec.000 923,955 

Clapboard gauge, J. W. Danly............ssseseeeees 324,011 

Clasp. See Shoe clasp. 

Clasp, J. G. Brothwell.........sssssscsssscccsccececes 

Clay reducing machine, W. Burkman 

Cleaner. See Nail and ear cleaner. Seed 
cleaner. 


woe 824,341 
324,151 


Coal washing or separating machine, S. Stutz... 
Cock, B. E. Panzig... ie es 


Cocks, safety attachment 
COMar 1asverier, wus, —— aside 


Collars, apparatus for forming horse, T. Harris... 324,023 
Color, water, C. F. Nicholson ao» 824,147 
Cotter pin, J. Adt.......cccccc cece cence ce sccececeneee 324,206 
Concrete surfaces, combined roller and tile ruler 

for marking, B. Riordan. ... Seceece 324,166 
Conveyer, spiral, W. C. & N.C. Marr.... 323,944 
Coupling. See Car coupling. Pipe coupling. 
Cultivator, J. T. Bond 324,215 
Cultivator, E. F. Bunn.... ~- 323,907 
Cultivator, G. W. Lepper -» 824,265 
Cultivator and plow, combined, D. W. Bricker.... 324,219 
Cultivator and seed dropper or planter combined, 

J.M. Alexander 
Curtain roller, spring. P. E. Malmstrom. 


sata cebesseneesesee «+ 824,208 
+ 824,135 


Cutter head, Putnam & Foster...... .- 324,041 
Damper regulator, J. C. Paige........... Sedaie sive wee 324,270 
Digger. See Potato digger. 
Ditching machine, G. H. Kamman.......... eieceves 324,328 
Dowels, machine for longitudinally grooving rods 

for, T. Hofstatter, Jr........ 4 lnwiaaicle'gesmelsseens « 824,259 
Drier. See Grain drier. 


Drill. See Grain drill. 
Dynamo-electric or electro-dynamic machine, FE. 
Thomson ‘ 
Eaves trough hanger, W. H. Berger..... 
Electric cable support, E. M. Carhart.:...... 
Electric conductor, R. A. Denison......... 
Electric cord, metaltipped, W. H. Sawyer.... 


Electric generator or spark-producing apparatus, 
’ C. L, Clarke sees’ 324,010 
Electric lighting systems, regulator for incandes- 
cent, C. J. Van Depoele...........sceeeeeceeseiee «823,981. 
Electric machine, dynamo, J. J. Bradley........... 324,015 
Electric machines, automatic commutator ad- : 
juster for dynamo, E. Thomson................. 323,976 
Electric motor, C. J. Van Depoele..... as 823,982 
Electric motor, vibrating, A. L. Parcelle.. 324,152 
Electric primer, R. H. S. Thompson....... 323,974 
Electric switch, H. K. GoodWin...........0068 seeee 324,248 


Electrical alarm for window screens, H. Garrett.. 324,019 
Electrical conductors, underground conduit for, 


WB; RORC08. side cocci dec des cs estdseeetessess 823,964 
Electrical conveyer, suspended, C. J. Van De- 
POCME....... cece ccccccccceccccsecessscsseensesscoce 323,984 


Elevator. See Water elevator. 
Elevator, L. Daso : an 323,919 
Elevator, safety brake, J. W. Metz...........sesee0e 324,144 


Engine. See Air engine. Gas engine. Hot air 
engine. Rotary engine. Steam engine. 
Excreta, etc., apparatus for the reception and de- 


odorization of human, R. Nicholls........... wee 324,146 
Fan, rotary, G. M. Capell.........cccsecccccceccceeees 324,006 
Fanning machines, etc., blast regulator for, C. 

Dickinson..... Seigsocesedhesdsvececdsees cies ce soeees S24, 242 
Feed water heater, J. W. Pearce.. y 
Feed water, heating, J. Kirkaldy..............csee06 324,120 
Feeding device, J. W. Craig.......... 

Fence nail, barbed wire, Dunn & Harris. -» 324,310 
Fencing, metallic, J. J. Brinkerhoff................. 324,221 


Fertilizer fromtank waters, making a, C. Gibson.. 324,103 


Fibers from plants, machine for separating, J. B. 


VOB]... .eeeeeeeeeeeeee dicsebleceasveseenteyace cers 324,054 
Fifth wheel. vehicle, A. G. Johnson. «- 824,116 
Filing cabinet, F. W. Hoyt......522:00 + BU, 32d 
Firearm, magazine, J. M. & M. 8. Browning. B24, 297 
Firearm, magazine, W. H. Elliot .... «+ 328,322 
Firearm, magazine, F.¥. Knous.. <. 324,330 
Fire escape, W. A. Evers... adsameves see 323,924 
Fire extinguisher, automatic, E.H. Ashcroft..... 834,208. 


Fire extinguisher, hand-grenade, H. C. Hart,..:,+ 324,02 
Fire extinguishers, fusible link for automatic, O..- ... 
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wee 824,385 


Flour bolt reel, V. Teague.. 


324,187 
324,079 
a+ + 824,216 


Fork. See Carving fork. 


Fruit gatherer, P. & J. W. Hutcherson..... eeceeees 324,326 
Fruit jar, W. C. Moody........ssceeeeereeseeees . 324,036 
Furnace. See Glass furnace. Hot air furnace. 

Furnace. Gurney & Sellers......++sssseeseeereeerees 324,315 


¥urnace for burning liquid and gaseous fuel, D. 

HL. Burrell.......ecceeccececeeceeceeeceeceeeseeee eee 
Furnaces, ash receptacle for, E. W. Visger 

auge. See Clapboard gauge. Pressure gauge. 

per battery, H. J. Brewer . 823,902 to 323,905 
Game apparatus, parlor, M. S. Thomas. : 324,189 
Garden, window, J. M. Bennett, ........- 324,201 
Gas cleansing apparatus, A. Clark 324,231 
Gas engine for railway cars, H. P. Feister . 824,244 
Gas, generating hydrogen, B. Sloper .. 324,179 
Gas lighting apparatus, electric, L. Ss. White ~ 324,058 
Gas lighting apparatus, portable electrical, C. L. 


324,009 
323,931 


Gathering and shipping can, H. Haak 
Generator. See Electric generator. 


Glass, forming screw threads on, J. G. Penny- 324157 


Motion, mechanism for converting, H. C. Lowrie. 324,132 


i tt re 324,266. 
Motive power, marine, F. Luchini.........- . g 
Motor.. See Electric motor. Rotary motor. Wind 
motor. " 
Motor, A. Marck.......sesececeeeecees serereeeee ee 823,9: 
Nail. See Shoe nail. Ketiatofacty Salk 


Nail and ear cleaner, combined, W. 
Napkin supporter, W. C. Nelson.. 
Needle, E. Kratz... 
Nut lock, F. 8. D. Broughton. 
Nut lock, W. W. Shailer... 
Nut lock, I. Van Kuran... 
Nut lock, G. 8S. Wynn 
il can, G. Gerdom . 
pnts lock, breech-loading, G. Quick 
Ore crushing machine, W. Waring 
Packing, piston rod, J. W. Dudley... 
Pad: See Hoof pad. 
Padlock, permutation, J. Kubler. 
Paint breamer, T. Poyser...> 
Paint, mixed, G. T. Clare.. 
Paint, mixed, R. W. Davis...... 
. See Milk pan. e 
Saunier or pannier skirt, Carpenter & Lockwood... 324.300 
Puntaloons for hunters, etc., F, Walloch. 
Pantaloons support, I. Ashton 
Paper box, G. L. Jaeger: 


324,039 
823,030" 
324,205 
we seeee BALE 
324,194 
vee 824,847 
+» 328,928 


Spring seat, G. W. Murray..; 


| Stove back, T. W. Wood.... 


Spoke socket, M. S. Weller., Sor 
Spoons, etc., marking, F. W. Dexter < bans 
Square and bevel, combined try, L. D. Howard.... 324, 
Stand. «See Flower stand. Umbrella show stand. - 
Washstand. 

Steamand water boiler, Gurney & Sellers dee are 
Steam boiler, G. Fox ve ay 
Steam boiler, W. Malam.. + 824, 
Steam boiler, upright, G. A. Thode = Pare 


Steam engine, oscillating, W- Elder.. ener 
Stool, piano, H. T. Merrill...----------+rrereeeee cere " 

p tle stopper. 
Stopper. See Bottle stopp abies 


Store service apparatus, G. A. Badger. 


Store service apparatus, S. G. North. . 823,952 


. 324,346 
334,055 
.. $24,074 
324,154 
324,080 
. 324,228 
824,140 


Stove, cooking, J. R. Webb. 
Stove, heating, M. S. S. Boeye.. 
Stovepipe, Pare & Reichenbach 
Strainer for funnels, etc.,.F. O. Butterfield 
Stretcher, J. D. Charles et al. : : ie 


Paper cuffs, manufacture of, A. K. Merrill......... 
Paper folding mechanism, A. F. Madden.....- 
Piano casé ight, W. Umlar4 


CUICK. .... 0 eee cece eee eee 324,1 
Glass furnace, H. L. Dixon of 324,307 
Glass furnace, L: Houze........-.-- sees ees 323,937 
Glass ornamentation, G. A. Macbeth. wee. 324,133 
Glove fastening, J.C. Field......... .. 328,926 
Grader and leveler, road, J. Skinne ie ee 178 
Grain binder, I. Lancaster........ we OA 


1 
- 824,102 
+ 323,929 
» 323,969 
« 324,167 


Grain drier, H. Stollwerck.... 
Grain drill, A. C. Hendri 
Grain drill tooth attachment. 


rat rtable he scone. . 
oe aie receptacle, J. H. Robey 


Heading mill, G. K. Smith .......... . 324,181 
Grinding mill, W. C. Westaway (r) 10,634 


+ 824,047 
. 323,936 
« 323,997 
324,296 


Grinding mills, rotary head for, T. L. Sturtevant 
Gun, breech-loading, O. W. Horr 
Gun, machine, H. ‘Allender 
Gun, magazine, J. M. & M. S. Browning 
Halter, BE. Deming...............000000e 
Hammock support, J. W. Horner..... 
Hammock support, C. A. Lindblom 
Hanger. See Eaves trough hanger. 
Harrow, Bird & Simns...............sceeeeseeeesees 
Harrow, E. J. Rogers és 
Harrow, E. E. Whipple 
Harvester, Packer & Grim... 
Harvester binder, J. G. Watson 
Harvester reel.W. R. Baker.... 
Hat or cap, Baruch & Williams 
Hat sweat, H. Charmbury........ 
Hawse pipe for vessels, H. H. Krame 
Hay rake, horse, F. Bentel 
Header ard thrasher, combined, T. Powell... 
Heater. See Feed water heater. 


«= 823,954 
« 823,283 
+ 824,290 
- 824,073 
- 324,082 
« 824,262 
324,000 
- 323,961 


Holder. See Book holder. Manuscript holder. 

Sash holder. 
Hoof pad, E. F. Collins.....0.c...cccceeeseeecceeeceee 323,914 
Hook. See Cant hook. 


: ra 


FLOOp. Bowling 
Hoop for barrels, etc., Hagenbacher & Strauss.... 324,021 
Hoopskirt, B. S. Reed 
Hose bridge for railway tracks, fire, G. I’. Canniff, 


Hot air engine, J. A. Woodbury et al. 
Hot air engine, J. A. Woudbury et al.. 
Hot air furvace, H. B. Dewey 
Hub, vehicle wheel, A. Bradley......... 


324,289 
324,218 
- 824,198 


Sclaretaigleiey. tite sisiohsiasle'sdidben <abcoua ses ece ieee cece 324,274 
Indicator. SeeSpeed indicator. 
Inhaler, J. F. Pond 


Ironing machine, k*. Corbett. 


- 824,161 
324,088 
+ 823,987 


Jacket, hunting, F’. Walloch............... 
Jar. See Fruit jar. 

Jewelers’ tindings, manufacture of, G. H. Fuller.. 323,927 
Joint. Sée Pipe joint. 

Knife. See Pocket knife. 


« 823,978 


Lacing hooks, press for setting, E. H. Train 
Ladder, step, E. Iu. Hendrickson................006- 324,254 
Lamp burner, L. J. Atwood................ 324,067 to 324,069 


Lamp, electric arc, J. E. 1. Clark et al 
Lamp, electric arc, E. B. Cutten 
Lamp, incandescent, C. J. Van Depoele 
Lamp, incandescent electric,-O. A. Moses - 324,038 
Lamp regulating mechanism, arc, B. A. Fisk . 824,311 
Lamps, manufacturing incandescent electric, O. 

A. Moses 324,384 
Lamps, et¢., suspension device for, C. H. Lyman.. 324,332 
Lamps to hats, caps, etc., securing miners’, M. S. 

« 824,131 
324,183 
. 323,933 
- 523,900 
324,200 


- 324,008 
« 324,305 
«+= 323,983 


Lantern, tubular, J. H. Stone 
Last, Holmes & Egan 
Lathe dog, C. S. Beach... or 
Lead, manufacture of white, W. H. Wetheril: 
Lifter. See Transom lifter. 

J.ithographic stones, apparatus for setting, Haw- 


Kins & PrestOn..........cccseeccecseeccecsseceeees 323,932 
Lock. See Ordnance lock. Padlock. 
Tock, EB. G. Gory......cccccseccssccceccessccescccccces 324,313 


Locks, locking and unlocking mechanism for elec- 
tric, Crockett & Allen . . 823,918 
Looking glass, E. M. Carpentier. eee 824,227 

Loom for weaving chenille or fur pile fabrics, W. 
«+ 824,287 
323,915 
. 324,018 
+ 823,339 

E. 


Lounge, J. T. Collins. ad 
Lubricating compound, G. P. French. 
Lubricator, Ruddy & Kaczander eae 
Manuscript holder, automatic revolving, H. 
“MP WICHKOM 5 5.0s0c0e ise dads s ceosaaseceadesossacioesed s 
Marking or graduating machine, W. E. Hathe- 
WAY icciceis 56 cieeiecedeaciessaceasice's dace elodeiarsovises oss 
Méasuring and trimming fabrics, machine for, G. 
W.. Parson... 00.22. ccc ce ccccce ee ene seen sanceerenees 
Measuring device, tailor’s, J. S. Hand. 
Mechanical movement, C. T. Brown 
Mechanical movement, C. F. Veit... 
Metal ovals, machine for cutting, J. Lyull ~ 824,331 
Metallic fabric, W. C. Edge...............664 324,014, 324,015 
Milk, condensing peptonized, W. H. Thew... ~ 824,048 
Milk pan and curd or cheese mould, combined, S. 
J. Noessel 


324,319 


324,148 


WING We ceicvigesians'se'cieiss odie o cislyeideys wade Podejealelesleesice 324,049 
Milk with coffee, condensed peptonized, W. H 
MPU OW vance cas ansnda seeder etal sor Wei ac wad 324,050 


se aseaccccees 824,211 


= See COG" M. Bailey... 
2ipe joint, P. Patterson.... 


... 823,956 
Pipes, coupling for connecting, J. J. Lacey. «+. 824,031 


Planing machine, wood, J. F. Welch et al 324,056 
Planter and guano distributor, cotton, H.D.& E. . 

L. Wilson. .........0.ceee eee. wile sia Sateaeeaaces Canvas 323,995 
Planter, corn, F. M. Lucas 323,942 
Planter, sulky corn and seed, C. C. Henderson... 324,322 
Plow, reversible, W. C. Haulbrook 324,109 
Pneumatic system, engine for, C. L. Broadbent... 324,076 
Pocket knife, C. H. Kahler « 323,938 
Potato digger, Williams & Mattice ~ 824,202 
Power. See Motive power. : 
Pressure gauge, A. V. Hartwell... 
Pressure gauge, S. Wilcox. 
Pressure regulator for carburetors, etc., A. H. 

Phillippi............ceceeee ceeeeeeeeee Sci s/ole venies 324,160 
Printed, mechanism for feeding boards to be, A. 


824,251 
323,992 


Printing machine, H. P. Feister. 
Printing machine, oscillating cylinder, J. T. Haw- 


KIDS 00... cece cece ee cece ccc ee cent eeeeee eeereees 324,253 
Printing presses, etc., counter for, C. T. Brown.... 324,002 
Pump, air, Coryell & Wheeler. 824,089 
Pump, chain, H. & C. F. Dickinson « 824,243 


Pump, measuring, S. M. Cole . 824,301 
Pumps, pawl and ratchet for chain, H. &J. Kelly. 334,329 
Pumping machine, Hoffman & Lyman 324,026 
Railway block signaling apparatus, F. N. Kelsey.. 324,119 
Railway, electric, E. W. Siemens... seeteeeeds, 824,176 
Railway rail and joiat, S. McCarty... see 323,946 
Railway signal, automatic, J. M. Peirce 823,958 
Rake. See Hay rake. 

Rakes, man ufacture of, A. P. 


>, A. Ie 
Reel. See Flour bolt reel. Harvester reel. 
Refrigerating apparatus for houses. J.& J. Stu- 

eevee 824,278 
seeee 824,229 
Pressure 


Clarke 


324,913 


Refrigerator, A. J. Chase....... esac 
Regulator. See Damper regulator. 
_ Tegulator. . 

Reversible seat or bed frame, J. & F. H. W. Live- 

: 824,129 
Roller: See Curtain roller. 
Rolling mill, J. T. Wainwright 
Rolling tubes, machinery for, C. Kellogg . 


aeons 324,282 
- 524,117 


Rotary engine, A. Wildern..........eceseeeeeeereees 323,993 
Rotary motor, J. Fielding.... 824,246 
Salt grainer, C. A. Merrill... 824,142 


Sand separating and washing machine, P. M. 
324,158, 324,159 


Sash fastener, J. I. Baringe: 
Sash holder, A. Haskins.. 
Saw gummer, H. Ihsen 
Sawmill carriages, feed mechanism for, W. A. 
Campbell... . 824,228 
Sawmill carriages, feed mechanism for, H. R. 


+ 824,252 
324,028 


WILE... occ cece eee eee e ese eeeeceececceeee « 324,059 
Sawmill, reciprocating, A. Rodgers « 824,273 
Saw swage, H. R. Wolfe.......... . 828,996 
Saws, adjusting, R. W. Clarke wee 328,912 
Scraper, D. H. Sweeney....... ......ccceeseecceeeees 323,972 
Screen. See Window screen. 

Screwdriver, G. F. Kolb........ cc cece cececceceeeeees 324,121 
Seat. See Reversible seat. 


Seam beating machine, C. w. & W.C. Collyer...... 324,086 


Seam rubbing machine, C. W. & W. C. Collyer..... 324,085 
Seaming and crimping machine, can, C. L. Hart... 324,318 
Seed cleaner, flax, T. R. Rosier..............sseeeeee 328,275 


Seeding and drilling machine, combined, J. S. 


: 624,321 
Sewing machine, Bracher & Webb. . 324,217 
Sewing machine, W. J. Stewart . 823,968 
Sewing machine attachments, combined presser- 

foot and clamp for holding, F. L. Goodrich.... 324,247 
Sewing machine buttonhole attachment, J. H. 

PAQlM CP oe dsdes eeinses Ged dies Sees seine sh cicwteedesees’ 824,150 
Sewing machine embroidering attachment, J. P. 

Lavigne 
Sewing machine ruffling or gathering attachment, 

A. Johnston 824,261 
Sewing machine sbuttle bobbin, D. W. Corey...... 323,916 
Sewing machine take-up device, A. Becker........ 323,999 
Sewing machine tension device, J. C. Goodwin.... 324,249 
Sewing machine tension release, J. C. Goodwin.... 324,250 
Sewing machine thread case, A. Dewhurst... « 824,240 
Sewing machines, operating, C. G. Spengler. . 824,044 
Shaker, M. Seips « 824,173 
Sheet delivery apparatus, G. P. Fenner. ~ 824,245 
Shoe clasp, J. C. Hammond, Jr... ~ 824,107 


324,124 


Shoe nail, L. J. Atwood. . 824,070 
Shoe nail, E. J. Lie Gay....... ssc cc cece eee ceee cones 324,126 
Shutter worker, H. Palmer........... csscsecseeeees 324,149 
Signal. See Railway signal. 

Signal, Mills & Hanley............ccccccscccccesccsees 828,949 
Skate clamp, S. Winslow. ++. 824,204 
Skate heel plate, J. B. James, Jr. « 824,115 


Skate, roller, C. H. Doty 

Skate, roller, F. B. Hunt.. 
Skate, roller, N. H. Long. 
Skate roller attachment, J. 


«oe 824,300 
«+ 824,825 
- $24,180 


. Jacoby. 


TDEL.....---seeeee eee ee ised ee dandas Ga3 sine pteeceseees 824,276 
Sole trimming cutter, telescopic rotary, E. F. 
White........... cece nce ccecce wees aaGssaelastaaawave 824,345 


Mill. Seé Grinding’ mill. Rolling mill. Saw- 


mill. ! 
Mining machine, 'T. E. Knauss................+0+008 323,940 
Mortar, implement for mixing and working, W. C. 

Nye.. ws ; «324,296 


Speed indicator for shafts, pulleys. and axles, S. 
C. Shepard... aioe tee eee seeeee 828,042 
Spelter furnaces, preparing the charge : for, 
Phillips & Jones......... 328,959 
Spring. See Wagon spring. 


errr etre ere rr 


Tool, combination, W. C. Miller. 
Toy, C. Coester, Jr.. 
Toy, E. R. Ives.... 
Transom lifter, G. H. Sargent 
Trap. See Animal trap. 

Truck, warehouse, G. F. Armstrong... 
Trunk, G. Crouch 
Tube machine, W. Wattie 
Tubing, manufacturing, C. Kellogg.... 
| Type founding machine, J. M. Hepburn. 
Umbrella show stand, T. M. Togus 
| Valve, balanced slide, W. A. Campbell 
Valve gear, W. H. Donaldson 
Valve gear, C. P, Holst 
Valve, reversing, W. A. Campbel. 
Vault, grave, W. Corbett. 
Vegetable slicing device, W. Popp. 
Vehicle running gear, C. Ahrens 


824,288 
324,260 
.. 824,170 


--- 824,066 
+. 824,091 
..- 824,198 
324,118 


824,222 
823,917 
. 328,960 
woe 324,207 


Vehicle wheel, H. J. Barrett 


Vehicle wheel wedge, H. G. Cady. 823,910 
Velocipede, J. Harrington «. 824,317 
Ventilator. See Car ventilator. 

Ventilator, W. H. Payne.. +. 324,271 


Wagon body, W. H. Teets..: 
Wagon brake, Cartmell & Bayless. 
Wagon brake, F. Stalder : 
Wagon circle iron, N. L. Holmes. 
Wagon spring, T. R. La Due ... 324,263 
Wagon, spring, H.C. Swan «- 324,842 
Walls and for other purposes, manufacture of 
material for covering and decorating, J. A. 
Turhner........... fodieS ssc Obes s dese useneeere seis 


328,973 
324,081 
324,045 
328,984 


Wash bench, folding, F. Hanson... 
Washstand and bureau, combined, J. M, Stryker, 


Washing machine, H. W. Webster. a 
Watch, stem winding and setting, N. R. Varney. 
Water closet, R. Sayer.......... 2 

Water elevator, H. S. Daggett. 
Water wheel, turbine, B. V. Idol. 
Wheel. See Fifth wheel. Vehicle wheel. Wate 

wheel. 

Wheel, G. W. Mecham 
Whip socket, M. M. Zellers. 
Wick raiser, lamp, A. Combs. 
Wind motor, Geiger & Beale... 
Windmill, A. R. & C. B. Dempste: 


« 828,985 
- 824,172 
824,285 
324,118 


«. 824,141 
-- 324,064 
«- 824,087 
-- 324,020 
« 824,092 


Windmill, R. F. Wilson........... 324,284 
Window screen, W. G. Anderson............. 328,898 
Window screen and ventilator, J. G. Bronson..... 324,077 
Wire stretcher, L. S. McMickin............... . 823,947 
Wire stretching implement, J. Withington 324,285, 
Wrench. See Ratchet wrench. 

Wrench, W. D. GOOdson.............ceeccesccesscces 324,104 

DESIGNS. 

Badge, C. Holyland 16,197 
Bottle, E. C. Wadswortt.......... «++ 16,200 


Carriage step4plate, J. H. Alexander. 
Easel frame or holder, H. I. Palmer. 
Range, W. S. Whitman 
Stove, Dwyer & Herrick.... 
Stove, cook, J. L. Gobeille.. 
Trolling spoon, W. T. J. Lowe.. 


16,194, 16,195 
aeeceeeee 16,199 


TRADE MARKS. 


Ale, ginger, Klee, Coleman & Co. 
Bitters, O. A. Krauss 


Blacking for leather, Swan & Howland.. 

Braids and cords, Schioss & Sons 

Brooms, Stephen & Hemingway............:.ssseeeee 
Carpets, tapestry, Stinson Bros. & Kurlbaum....... 12,505 
Cigars, J. F. Portuondo...........cecceecceeeeee 12,499, 12,500 
Coats, vests, and pantaloons, D. Marks & Son...... 12,497 


Flour, corn, Glen Cove Manufacturing Company, 
12,485 to 12,488 


Harmonicas, M. Hohner..............ccccesesceceeees 12,492 
T.iniment or balsam, C. Speiche: 
Pianos, T. F. Scanlan «ss 
Precious stones, artificial E. E. & A. W. Kipling.. 12,494 
Sheep dipping powder or insecticide, W. Cooper & 
NG@PHOWSeie'sisiea e's cits ssa dee oe heles ses ads He caiesee sete d 12,507 
Tobacco, cigars, and cigarettes, smoking and chew- 
ing, Pace & Sizer. .......ccce cece eee ee cece ee ceceeees 12,498 


Tobacco, plug chewing, Gravely & Sons....12,489 to 12,491 
Whisky, S. B. Hopkins 12,493 


A Printed copy of the specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this office for 25 
‘cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & (o., 361 
Broadway, New York. Wealso furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 


Canndian Patents may now be obtained by the 
invéntors forany of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address. Munn .& Co., 361 Broadway, New York. Other 


; foreign patents may:.also be obcained. 
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DWldvertisements. 


"1 -%7 line. 

Inside Page, each insertion - - 75 cents n 
Brel Page, ench insertion - -- $1.00 a line. 
(About eight words to a line.) me 
may head advertisements at the same ra 

dine, by measurement, a, the letter press. Adver- 
Pamends must be received at publication office as early 
as Thursday morning to appear in next issue. 


Engravings 


CET THE BEST AND CHEAPEST. 
. mn Teane GLEE RING MARK. a 


ATAYECo. 
CINCINNATI. D. 
SDLEAGENTS UNITED STATES. 


J. A. FAY (elo FT 
(Cincinnati, Ohio, U. gs. A.) 
Exclusive Agents and Importers forthe United States 


of the a 
CELEBRATED , -: 
PERIN BAND SAW =< ADES, 


fps ers in quality. 9 
Warranted supr*¥émper, and general durability,, 
unitezrin. Saw outwears three ordinary saws. 
Vanufacturers of Planing \Vtachines and 
other Patent Wood Working Machinery. & 


Bs 


31 CAMERA ATTACHMENT.—DESCRIP- 


tion, with illustration, of an effective camera attach- 
ment to support paper photo-negatives, for use on 
photographic tours. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 460. Price 10 cents. To be 
nad at this office and from all newsdealers. 


\AN DUZENS 


MECHANICAL « 
BOILER cyeANER 


WATER PURIFIER 
MANUFACTURED BY 
aOiNig 


Sono 


A NEW WATER BELL —DESCRIP- 
tion of a newmethod of producing a transparent bell 
with the water issuing from a nozzle. [llustrated with 
one engraving. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 456. Price 10cents. To be had at 
this office and from all newsdealers 


EDISON 


Incandescent Electric Lamps, {to 20 


Dental and Surgical Illuminators. 

“ Teeberg”’ Electric Fans. 

Electric Motors. 

“B” batteries for lights, motors, bells, etc. 
Electric lights for microscopes. 
Instruments and general Electrical supplies. 
Send stamp for catalogue. 


The STOUT, MEADOWOROFT 00, 


Authorized Agents of the Ep1son Lamp Co., 
21 ANN STREET, 
P. O. Box 2411. New York City. 


FERNS.—PLAIN DIRECTIONS FOR 


raising them from spores; with 3 figures of the appara- 
tus necessary. Contained in SCIENTIFIC_AMERICAN 


this office and from all newsdealers. 


Cutting-off Saw and Gaining Machine, 


~ Special Machines for Car 
Work, and the latest im- 
proved Wood Working 
Machinery of all kinds. 


C. B. Rogers & Co,, 


NORWICH, CONN., 


AND 
W109 Liberty St., N.Y. 
PORTLAND CEMENT.-THE SCI- 


ence and Art of the Manufacture of Portland Cement, 
with observations on some of its constructive applica- 
tions. By Henry Reid, C.K., author of “ A Practical 
‘Treatise on Concrete,” ete. 8vo, cloth. Price $7.25. Ad- 
dress MUNN & Co., 361 Broadway, New York. 


z 4 . Do your 
& 
3X, 53 Printing Press..." 
4 io Card & Label Press #3. Larger sizes $5 to $75. 
For old or young. Kverything easy, print- 


2d directions. Send 2stamps tur catalogue 
»f Presses, Type, Cards, ete. to the factory. 
KELSEY & CO. Meriden, Conn. 


THE EVOLUTION OF FORMS OF 
Ornament.—By Prof. Jacobsthal. <A study of the de- 
velopment of form in ornamental art. Plant-forms the 
archetypes of the various modern decorative patterns. 
The Cashmere pattern. The two kinds of representa- 
tions of plants. T'he oldest of known forms. Grzco- 
Italian decoration. Arabico-Moorish culture. East- 
Asian influences. Western forms of art. Illustrated 
with 20 engravings. Contained in SCIRNTIFIC AMERI- 
CAN SUPPLEMENT, No. 460. Price 10 cents. To be 
had at this.office and from all newsdealers. 


RK BEAUTIFUL HOUSE'$1200 


f \ \jranrRy | 


ESI FLOOR 


* # # This marvelous house has been built more than 
300ti.nes from our plans; itisso well planned that it affords 
ample room even for a large family. Ist floor shown 
above; on 2d floor are 4 bed rooms and in attic 2 more. 
Plenty of Closets. The whole warmed by one chimney. 

Large lustrations and full description ofthe above 
as well as of 39 other houses, ranging in coat from $400 up 
to $6,500, may be tound in “‘SHOPPELI’s MODERN Low- 
Cost Hovssxs,”? a large quarto painphlet, showing also 
how to select sites, get loans, &c. Sent postpaid on re- 
ceipt of50c. Stamps taken, or send $1 bill and we willire- 
tyrnthechanee, Address, BUILDING PLAN ASSOCIATION, 
(Mention this Pauper.) 24 Beekman St., (Box 2702,)N. Yo 


STEAM BOILERS. — THE BOILER- 


maker’s and Iron Ship-builder’s Companion, comprising 
a series of original and carefully calculated tables, of the 
utmost utility to persons interested in the iron trades. 
By J AMES FODDEN, author of ‘‘ Mechanical Tables,” etc. 
$2.00. Address MUNN & Co., 361 Broadway, N. Y..City. 

Send for our special book catalogue, to be had free on 
application. 4 


AMERICAN STEAM BOILER INSURANCE CO., 
45 Willinm Btreet. New York. : 
Write for Special Blanket Form No, 99; gives complete 
protection to property, and pays $5,000 for a life and $50 
weekly for six.month for injury. 


ELECTRIC MOT 


FOR Fatty SEWING M 


AuGusT 29, 1885,] 


Srientifir 


JUST PUBLISHED. 


ern Moulding aud Pattern-Makin 


Practical Treatise upon Pattern- 
Shop and Foundry Work, 
: EMBRACING THE 
Moulding of Pulle 
heels, Stationdry’Unguae any Pmacears, Balance. 
linders, Globe Valves, Tool Work, 
achinery, Screw Propellers. 
tern-Shop Machinery, and the 
Latest Improvements in 
English a Amer- 
an Cupolas. 
TOGETHER WITH A LARGE COLLEC 
TI 
Original and Carefully Selected Rules and Tabie f 
ry-Day Use in the Drawin, '-O flice, Pat.” oF 
tern-Shop, and Foun ry. : 
é By JOSEPH P, MULLIN, MLE. 
ne Volume, Crown 8vo, 266 Pages, 165 Illustrations; 


Fine Cloth Binding, . . . . $2.50 
D. VAN NOSTRAND, Publisher, 
t., New York, 


23 Murray and 27 Warren § 
AERIAL NAVIGATION, — DESCRIP- 
s’ new electric balloon, 


and an adteasrs. Renard & Kreb: 
si trips made therewith, 


With four iM ecent trial 
from all neWStedt_. SCLENTIFIG 
. Q 


Mod 
A 


AMERICAN SUPPLEMEN 
be had at this office and then 


WEST 3RANCH BOILER WORKS 
‘AM BONERS OF ALL KINDS 


EDIA (Pa.) ACADEMY fits for Business or College 

Special Drill for Backward Boys. Single or double 
rooms. All students board with Principal, SWITHIN 
C. SHORTLIDGH (Harvard A.B. and A.M.). 


STEPS TOWARD A KINETIC 
Theory of Matter.—Opening address of Sir William 
Thomson before the British Association, Montreal, 1884 
discussing the probability of an arrival at a theor: of 
matter in which all the properties of the latter will be 
seen to be merely ‘attibutes of motion. With two en- 
gravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 460. Price 10 cents. To be hadat this 
office and from all newsdealers. 


INJECTORS 2362". sist oo, 


2 Philadelphia, Pa., U.S. A. 


THE DESIGNING OF ORDINARY 
IRON HIGHWAY BRIDGES. 

Illustrated by Numerous Engravings and? Folding Plates. 
Showing Bridges Actually[Constructed, and Giving Their 
Dimensions; also containing 42 Tables. Price, $100. By 
J.A.L.WADDELN, C.E., B.A.Sc., MA.E. The very com- 
plete index will prove of great convenience to both 
students and engineers, using the work as a book of ref- 
erence. Address, MUNN.& CO.,361 Broadway, New York. 


“ACME” DRAWING PAPERS 
QUEEN & CO’S 
PROFILE AND ShOss: SECTION PAPERS 


For all kinds of -- .---- 
STEAM_ BOILERS. 


Extra Fine 
Swiss 
Instruments 


me CO’S Improved TRANSITS and 
LEV ESP ES, JHAINS, RODS, RULES 
and Drawing Materials of every description. List and 
description of our Ten Catalogues sent on application, 


JAMES W. QUEEN & CO., 
924 Chestnut St., Philadelphia. 


IMILLER’S half round packing especial! 
for Steam Hammers. _ Sizes: 4%, \, 4, 52, 

4.7 1, to 3in. Miller Packin orks, 
Z li uttonwood St., Phila. Pa., a 


THECOPYING PAD.—HOW TO MAKE 
and how to use; with an engraving. Practical directions 
how to prepure the gelatine pad, and also the aniline ink 
by which the copies are made; how to apply the written 


9 


6 


BICYorL»!m TIRES 

JOHN H. ©: 

Youn D. Gtavae: Bop tren © Vw ores ee 
Branches: 308 Chestnut Street. Phila., 


Telegraph and Electrical 
Medical nat UP PLIES 


Models, E 
mental Work, . ', Experi. 
Catalogue C. BONES & Bre pss, Send for 


D RO.C 
48 important to us that you Tieton he eetanALL, om 


SHAPES, 
ila 


N a= 


BRIDGE ACROSS THE MISSISSIPPI 


Prairie du Chien.—By John Lawier,C.E. A paper read 
at the Annual Meeting of the American Suciety of Civil 
‘Engineers..and discussion following: With five engray- 
‘ings. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT. No. 463. Price 10 cents, To be had at this 
office and from all newsdeaiers. 


Shepard’s New 
$GO 
Screw Cutting Foot Lath 


Foot and Power Lathes, Drill 
Presses, Scroli Saw Attachments, 
Chucks, Mandrels, Twist Drills, |, 
Dogs, Calipers, etc.. Lathes on 
trial, Lathes on payment. Send 
for catalogue of outfits for ama- 
teurs or artisans. Address 
nt, 134 E. Second St., Cincinnati, O. 


H. L. SHEPARD, Age 


NEW YORK BELTING 


Oldest and Largest Manufacturer 


Matting, and Stai 


wel 


imo, _ Price $1.50. This instructive and interesting work 

should bein the possession of every naturalist and sports- 

man. Sent on receipt of price hy MUNN 
ork. 


American, 


AND PACKING Co. 


Sin the United States of 


Vulcanized Rubber Fabrics 8 


ADAPTED TO MECHANICAL PURPOSEs, 


RUBBER BELTING, PACKING 


, AND HOSE, 


CORRUGATED 


STAVE MACHINERY, 


Over 50 varieties manu- 
‘actured by 


Truss Hoop Driving, E. & By Holmes, 
BUFFALO, N.Y. 


Cloth, 


& Co., New 


HOLLAND'S OPEWAY VALVE 


The desirable features of this valve are |: 
the positive action ot the disks, being forced 
against the seats by our novel intermediate |: 

wedge. avoiding all cutting and friction of { 
=> the disks against the seat. f 
Samples sent on trial. Send for Catalogue. |! 


MEASURING HEAT.—A PAPER BY 


HOLLAND & THOMPSON,» | 
217 RIVER STREET, TROY, N. Y 


Otto Pettersson, proposing a method of. measuring heat 

which the author intends shall fulfill some conditions 

that the progress of modern science will more and more 

urgently require. With four engravings. Contained in 

SCIENTIFIC AMERICAN SUPPLEMENT, No. 456. Price 

0 ae To be had at this office and from all news- 
lealers. 


DISTILLATION UNDER ATMOSPHERIC 


Pressure.—Description of a simple and ‘perfect arrange- 
ment for distillation in_laboratories. 
trations. 
MENT, No. 
and from all newsdealers. 


With four illus. |, 
Contained in SCIENTIFIC AMERICAN SUPPLE- 
461. Pricel0cents. To be had at this office 


SHOEING HORSES.—ABSTRACT OF A 


aper by Secretary Russell. of the Massachusetts State 
Board of Agriculture, giving some valuuble hints on the 
proper method of shoeing horses. Contained in SCIEN- 


N SUPPLEMENT, No. ARI Prion 1 nomts. 
To be ata bet tet \fom uf newsdealers. 


INFORMATION 
For Users of Steam Pumps. 
Van Duzen’s Patent Steam Pump 
No Packing or Oil Is 

%, Requires {No Repairs or Skill, Reli- 
i No Care or Attendance. } able. 
Can pump any kind of liquid; ever 
eady i no moving parts; all brass; can- 
not clog nor get out of order; fully tested ; 
hundreds in daily use; every pump guar- 
anteed; not like cheap Pumps mude 
iw Of Iron; all sizes to 6 inch discharge; 
rices from $7 upward; capacities from 
gallons per hour. State for what purpose 


wUs £UL Caraiy 


BUG Lk Usps 
AN DUZEN & TIFT, Cincinnati, 0. 


For 
Handling 
Send for 
Circulans. 


Grain, Coal, $ 


CARBON AND ITS COMPOUNDS.—A 


paper by G. Gove, LL.D., iescribing some experiments 
hat were made in order to find out some new reactions 
in which carbon was set free in an elementary state, 
and also to discover some new facts regarding ,carbon 
and its compounds. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 462. Price 10 cents. ‘fo be 
had at this office and from all newsdealers. 


Wood Working Machinery. 


Universal Saw Benches, Buzz 


letter to the pad; howto take off copies of the letter. 
Contained in Boren trero AMERICAN SUPPLEMENT, No. 
438. Price10cents. For sale at this office and by all 
newsdealers in all parts of the country. 


SANITARY EXAMINATION OF DRINK- 
ing Water.—By Prof. E. R. Angell. The odor of water, 

a how to detect it. Tests and their applications. 

itrates and Nitrites. Lead and iron. Test for lead. 
Tests for organic matter. A valuablepaper. Contained 
in Scjsxtrrrc” AMERICAN SUPPLEMENT, No. 462, 
Price 10 cents. To be had at this office and from all 
newsdeaters. 


“J Believe DR. TOWNSEND'S Remedy for 


Planers, Turning Lathe for Pat- 
tern, Cabinet, and Wood Working 
ek Shops, Single and Double Rotary 

Bed Surfacers, Stretching Ma- 
chines, Blind Slat Planers, etc. _ 
= HERBERT BAKER, Foundry 
and Machine Works, Toledo,Ohio. 


THE GENERAL PROGRESS OF CHEM- 


istry.—Opening address by Prof. H. E. Roscoe, Presi- 
dent of Section B, Chemical Science, of British Associa- 
tion, Montreal. A very interesting review of ‘the 
subject. Contained in SCIENTIFIC AMERICAN SUPPLE- 
MENT, No. 461. Price10cents. To be had at thisoffice 
and from allnewsdealers. 


«® HAY-FEVER % 


RH 
ASTHMA and CATAR. . 
will be sure in ninety cases ina hundred. and eecom 
mend all sufferers to make a thorough trial . 


EECHER 


d to 
druggists. For Pamphlets sen 
bold oy TOWNSEND, Cumberland, Md. ' 


H.W.B 


ARCHITECTURAL PERSPECTIVE 
for Beginners, with 11 plates of Practical Examples. 
Quarto, cloth. By F. A. Wright. This book will be sent 
to any address, postage prepaid, on receipt of price by 
MuNN & Co., New York. Tice $3.00. 


‘MW NERVOUS MEN 

W FE A K Perfect restoration to full man- 
hood, health and vigor with. 

out Stomach Drugging, assured to all. who suffer from 
nervous and physical debility, exhausted vitality, 
premature decline, Diseases of the Kidneys, Pros- 


tate Gland, Bladder, &c., by the Marston Bolus. Vari- 
cocele cured without surgery. Treatise and testimonials free. 


_ » DB. H. TRESKOW, 46 W. 14th 8t., New York, 
A NEW HYDRAULIC MOTOR.—FULL 


description, with nine illustrative figures, of a novel 
hydromotor devised by Mr. Yagn for irrigating and 

her purposes. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 463. Price 10 cents. To be had at 
this office and from all newsdealers. 


; PERFECY 
NEWSPAPER FILE 


-The Koch Patent File, for preserving newspapers. 
magazines. and pamphlets. bas been recently improved 
and price reduced. Subscribers to the SCIENTIFIC AM- 
ERICAN and SCLENTIFICAMERICAN SUPPLEMENT can be 
supplied forthe lew price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
“SCIENTIFIC AMERICAN,” in gilt. Necessary for 
every one who wishes to:preserve the paper. 


Address 
MUNN & CO., 


Publishers SCIz..TIFIC AMERICAN 


Defeats Thieves, Burglars, Fire. 
Doors and Windows Closed or Open. 


BELECTRICAarmMATTING 


This Protection Uneacelled. 


Few Mats under Carpets (Invisible). 
Address Applegate MFG. C0., Camden, 


N.J.; Phila., 628 Chestnut St. 


THERAPEUTICAL EFFECT OF THE}. 


Internal Administration of Hot Water in the Treat- 


ment of Nervous Diseases.—By Ambrose L. Ranney, |: 
Rules for administration. The effects of ‘the |: 


M.D. 
treatment. Theory of theaction of hot water. Points 
in its favor. Conclusions. Contained in SCIENTIFIC 


AMERICAN SUPPLEMENT, No. 46:33. Price 10 cents. To |, 


be had at this office and from all newsdealers. 


DRAWING 
INSTRUMENTS. 


STOCK-BREEDING.—A - PRACTICAL 


Treatise on the Application of the Laws of Development 
and Heredity to the Improvement and Breeding of 
Domestic Animals. By Manly Miles, M.D., late Profes- 
sor of Agriculture to the Michigan State Agricultural 
College. ith illustrations. This book should be in the 
hands of stock raiserand farmer. For sale by MUNN & 
Co., New York. 12mo, cloth. Price $1.50. 


; Lilustrated catalogue 


Wm. T. COMSTOCE,' 
6 Astor Place, 
New York. 


FOR SALE. 
Improved Westinghouse Automatic Engines. 


One '75 H. P. One 60H. P. Weofferfortwo-thirds 
List Price. These Engines were purchased new recent- 


dress J. CUMMER & SON, Cadillac, Mich. 


THE CATALPAS. — BOTANICAL HIS 


tory and description of the various species of these 
favoritetrees. illustrated with three engravings. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
461. Price l0cents. Tobe had at this Office and from 
all newsdealers. 


HARRISON CONVEYOR! 
| BORDEN, SELLECK & CO.,{ 


sent on application to |: 


ly; good and satisfactory reasonsgiven for selling. Ad- |: 


and, Clay, Tan Bark, Cinders, Ores, Seeds, &¢. 
Soors, }Chicago, Il 


Manu’f ers, 

LOCOMOTIVE ENGINE RUNNING AND MAN- 

ement. A treatise on Locomotive Engines; showin; 
their performance in running different kinds of trains wit. 
economy and dispatch; also, directions regarding the 
care, management, and repairs of Locomotives, and alt 
their connections. By ANGUS SINCLAIR. Third edition 
just issued. The work consists of chapters on Engineers 
and their Duties; Inspection of Locomotives; Running 
a Fast Passenger Train; Running a Fast Freight Train; 
Hard Steaming Engines; Injectors; Accidents to the 
Valve Motion; Accidents to Cylinder and Steam Connec- 
tions; The Valve Motion; Laying Out Link Motion; The 
Indicator; The ‘Westinghouse Air Brake; The Eames 
Vacuum Brake; Traction and Speed; and numerous other 
subjects interesting to those engaged in designing, hand- 
or repairing the locomotive. The work forms a re- 
e hand-book for Locomotive Engineers and Firemen. 
N & CO., 361 Broad- 


ling. 
abl 
12mo, neat cloth, $2.00. Address, MU 
way, New York. 


BOOKWALTER ENGINE. 


Compact. Substantial. Kconom- 
ica], and easily managed; guar- 
anteed to work well and give 
full power claimed. Engine and 
Boiler complete, including Gov- 
ernor. Pump, etc., at the low 


price of 
3 HORSE POWER 
4 iT 
Put.on cars at, Springfield, O. 
JAMES LEFFEL & CO., 
Springfieid. Ohio, 
or 110 Liberty St., New York. 


‘{nventors.—The undersigned will exhibit Patented Ar- 

ticles and Models at the Exposition to be held in New 
Orleans, On very moderate terms. Address WM. C. 
MOORK, P. O. Box 38, New Orleans, La. 


SEBASTIAN, MAY & CO.’S. 
IMPROVED $60 


Screw Cutting Lathe. | 


Designed for actual work; no 
toy. Lathes for wood or metal. 
*Drill Presses, Chucks, Drills, 
Dogs, and machinists’ and ama- 
teurs’ outfits. Lathes on trial. 

4 Catalogues mailed on applica- 

f cation. 

165 West 2d Street, 
Cincinnati, Ohio. 


— 


WATER-POWER WITH HIGH PRES- 


sures, and Wrought lron Water Pipe.—A paper by H. 
Smith, Jr., C-E.—The problem of utilizing small qu anti- 
ties of water with hig 
This Knight, Collins, and Pelton wheels. Methods of 
conducting water and transmitting power. Texas Creek 
pipe and aqueduct. With 16 engravings. Contained in 
CIENTIFIC. AMERICAN. SUPPLEMENT, Nos. 454 and 
455. Price 10 cents each. To be had at this office and 


from allnewsdealers. 
To introduce them, we 


BIC OFFER. will (jive Away 1.000 


Self-Operating Washing Machines. If you want 
one send us yourname, P. O. and express Office at 
once. The National Co., 23 Dey st , N. Y 


= New.Catalogue of Valuable Papers 


contained in SCIENTIFIC AMiinICAN SUPPLEMENT, sent |: 


€ of charge to any address. 
i aa id MUNN & CO., 361 Broadway, N. Y. 


IDE. 


High 
class. 


speed, Espectally meritorious for Electric-Light purposes. The bost of its. 
Saw Mills with all: modern:improvements. "Traction and 
BP. & M. DEFPT., 


6 HARRISBURG CAR MFG. CO.. -Harrisburg,’ Pa. U. 8. A. 


ENGINE. 


of author’s name a 


will be at the 


heads. The hurdy-gurdy wheel..|' 


Eq! 
Scientific American 


OOK LIST 


To Readers of the Sclentiti American: 


pertains chiefly ‘to 
but we can furnish 
d subject, on receipt 
nd title. 

iittances and all books'sent 
purchaser’s risk, 

ta" On receipt of the price, the books. 


(3 All ren 


ordered will be sent by mail, unless other. 
directions are given. Those who desire: 


to have their packages registered should: 
send the registration fee. 


t= The safest way to remit money is 
sxestal order or bank check to order of 


Publishers of the ‘' Scientific: American.” 


Johnston—HOME ATLAS OF ASTRONOMY. 
Comprising, in 21 colored lithographic plates, a 
complete series of illustrations of the Heavenly 
Bodies. By Alex. Kgith Johnston, New and en- 
larged edition, with an Elementary Survey of the 
Heavyns, designed by Robert Grant. Royal 8vo, 
half ¢norocco, cloth sides........ . ..$4.50 


Judd.—VOLCANOES: What they are and . what 
they teach. By J. W. Judd, Professor of Geology 


in the Royal School of Mines (London). Witi96 
illustrations. 12mo,cloth................-- (2.00 
Kemlo.—WATCHWORK. By F. Kemlo. The 


Watch Repairer’s Handbook, and Guide to the 
Young Beginner, in taking apart, putting to-. 
gether, and cleaning watches $1.25. 


Kempe.—ELECTRICAL TESTING, By H. RJ 
Kem pe A thoroughly scientific treatise, giving 
exact details, and bringing the subject up to the 
latest date. 00 


Kerl.— ASSAYING. By Bruno Ker], and edited. 
by W. H. Wahl. An Abridged Treatise on the’ 
Examination of Ores, and Furnace and Other 
Artificia] Products . . 


Kidder.—THE ARCHITECT AND BUILDERS” 
VAND, BOOK. Containing Original Tables and‘ 


UBUIT Baise ett Am fan : 7 
Engineers, and Contractors hitectss Builders,” 
with plates. By E. F. Kidder. Putup in pocket-. 
bookform. Morocco flaps 3. 


King.—BEEKEEPER’S TEXTBOOK. By 
N. H.and H. A. King. A Treatise on the Man- 
agement of Bees, illustrating the Nucleus 
System of Swarming and Italian Queen Bearing: 
mo, cloth ° 


King.—STEAM ENGINES, PROPELLERS, ETC. 
By W. H. King, Chief Engineer, U.S. Navy. Witb 
Practical Noteson Steam, for Young Engineers 
and Students.......... ... ccc cee eeceeeeecees $2. 

Knight.—THE MECHANICIAN: A Treatise on 
the Construction and Manipulation of Tools, for 
the use and instruction of Young Engineers and 
Scientific Amateurs. comprising the Arts of 
Blacksmithing and Forging; the Construction: 
and Manufacture of Hand Tools, and the various. 
Methods of Using and Grinding them; the Con- 
struction of Machine Tools, and how to work 
them; Machine Fitting and Erection; descrip- 
tion of Hand and Machine Processes; Turning 
and Screw Cutting; principles of Constructing 
and details of Making and Erecting Steam En- 
gines, and the various details of setting out work, 
etc. By Cameron Knight, Engineer. 96 4to plates, 
containing 1,147 illustrations and 397 pages letter- 


press. Second edition, reprinted from the first. 
AGO, CLOG Ds ais sie siete inseuie &: sjeatesieiee ae earcres's 025 
Knight’s MECHANICAL _DICTIONARY. 


Describing Tools, Instruments, Machines, Chemi- 
cal and Mechanical Processes, Engineering, etc., 
and giving a Digest of Mechanical Appliances in 
the Industries and Arts. 3 8vo vols., with 7,000 
engravings, cloth 24.00 
ADDITIONAL VOLUME, “ Knight’s New Mechani- 
cal Dictionary,” 960 pages. 8vo, cloth, $9. Or the 
whole set, 4 vols. 8vo, cloth...... eieeceles $27.50 


Lardner.—A HANDBOOK OF NATURAL 
PHILOSOPHY, ELECTRICITY, MAGNETISM, 
AND ACOUSTICS. By Dionysius Lardner. An 
old Standard and good. Introduction to Study of 
the Telephone. 8vo, cloth. 400 illustrations. 


Lardner.—STEAM ENGINE, THE. By Dr. 
Lardner. For the Use of Beginners. 12mo. 
Tllustrated............ dbinjeia’s eieiersleiaaie wie.cleie Siow, hoes: 75 


Larkin.—BRASS AND IRON FOUNDER'S. 
GUIDE. By James Larkin. Including much. 
Valuable Information on Alloys, Casting Figures, 
Pattern-making, Finishing, etc..... Retna $2.25 


Larrabee.—CIPHERCODE. ByC.S. Larrabee. 
A System of Secret Letter and Telegraphie Com- 
munication. 18mo, cloth 00 


Lefevre.—ARCHITECTURE, WONDERS OF. 
By M. Lefevre. Witha Chapter on English Archi- 
tecture. 12mo. 60 illustrations............. $1.25 


.Le Conte.—GEOLOGY, ELEMENTS OF, A Text- 
Book for Colleges and for the General Reader. 
By Joseph Le Conte, LL.D., Professor of Geology 
and Natural History in the University of Califor- 
nia. With upward of 900 illustrations. New and 
enlarged edition. 12mo, cloth.............$4.00 


Le Van.—THE STEAM ENGINE INDICATOR, 
AND ITS USE. A Guide to Practical Working 
Engineers. for greater Economy and the better 
Working of Steam Engines. By Wm. B. Le Van. 
Illustrated. 18mo 250 


Lippincott’s DICTIONARY OF BIOGRAPHY. 
A Compiete Pronouncing Dictionary of Bio- 
graphy and Mythology. containing Notices of 

minent Personages of all Ages and Countries, 
with the Correct Pronunciation of their Names. 
‘Royal 8vo, sheep, library style $10.00 


‘Lippincott*’s GAZETTEER OF THE WORLD. 
A Complete Pronouncing Gazetteer, or Geo- 
graphical Dictionary of the World. Containing 

| notices of over one hundred and twenty-five: 
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thousand places, with recent_and authentic in- 
formation respecting the Countries, Islands, 
Rivers, Mountains, Cities, Towns, etc., in every 
portion of. the Globe. . ‘One imperial octayo 
volume. 2,680‘pages. Librarysheep......$12.00 
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RKING MODELS 
And Experimental Wish, 62 Center Street, New Kaur 


-van SUPPLE- 
: a0 be had at this office 
BAROME ss 
Of due. = 
SOHNS’ 
ASBESTOS: 
. Roofing, Building Felt, 
Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. , 
Samples and Descriptive Price Lists Free, 


H. W. JOHNS M’F'G CO., 87 MAIDEN LANE, N.Y. 
175 Randolph St., Chicago; 170 N. 4th Sty Philadelphia, 


ER Oe 


ENGINEER’S POCKET BOOK. BY 


Charles 1. Haswell, Civil, Marine, and Mecnantcal En- 
gineor. Giving ‘Tables, Rules, and Formulas pertaining 

Mechanics, Mathematics, and Physics, Architecture, 
Masonry, Steam Vessels, Mills, Limes, Mortars, Cements, 
ete. pages, -leather, pocket-book form. -Price $4. 
This valuable work will be sent on receipt of price by 
MUNN & CO., New York. 
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STATIONARY STEAM ENGINES ESPRO Alte 

adapted to flgcinichirbtnvines; the principles of Con- 

struction and Economy; with deseriptions of Moderate 

Speed and High Speed Engines. By Robert H. Thurston 

A.M., C.E., with many handsomely executed illustrations. 

Remo, spot , $1.50. Address, MUNN & CO., 361 Broadway, 
‘ew York. 


Address JOHN A. ROEBLING’S SONS, Manufactur- 
ers, Trenton, N. J., or 11% Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 


BOILER EXPLOSIONS.—A PAPER BY 
J. L. Lowery, discussing the causes of boiler explosions 
and the prevailing erroneous opinions regarding them. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 


463. Price 10 cents. To be had at this office and from 
all newsdealers, 
wmE. A. HARRIS 


Providence, KR. 1,(Park &t.), Sixminutes’ walk Wostfromatation. 
Original and Only Builder of the 
HARRIS-CORLISS ENCINE, 
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer’s and Steam User’s 

Manual. By J.W. Hill, M.E. 


Price $1.25. 


ITHERBY, RUGG & RICHARDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed, Shop formerly occupied 
by R. Bail & Co., Worcester, Mass. Send for Catalogue. 


PATENTS. 


MESSRS. MUNN & CO., in connection with the publi- 
cation of the SCIENTIFIC AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 

In this line of business they have had forty years' ex- 
perience, und now haveunequaled facilities for the prep- 
aration of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the. United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. ‘< 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, ete. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 


MUNN & CO., Solicitors of Patents, 
361 Broadway, New York. 


BRANCH OFFIOB.—Corner of F and 7th Streets. | 
Washington, D.C, 


' Address No, 1999 Main St. 
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A NEW WATER FILTER.—DESCRIP- 


tion, with illustrations, of a very perfect water filter, 
recently devised by Mr. Chamberland, of Pasteur’s 
Laboratory. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 460. Price 10 cents. To be had at this 
office and from all newsdealers. 


7 STEAM ENGINES. 
o£ b' Horizonta) and Vertical. 


a 
fex\/ | Dredging 
& Flint Mill Machinery, T 
bine Water Wheels. 


York Mfg Co., York, Pa., U. 8. A- 
STEAM ENGINE.—THE CADET EN- 


gineer; or Steam for the Student. By JoHN H. Lone 
Chief Engineer, U. S. Navy, and R. H. BUEL, Assistant 
Engineer, U. 8. Navy; cuts, etc. 8vo, cloth, $2.25. Ad- 
dress MUNN & Co., 361 Broadway, N. Y. City. 

Send for our special book catalogue, to be had or ap- 
plication. : 


Machinery, 
Flour, Powder, Stlate_and 
ure 


Fireproof Non-conducting Coveringsfor Steam Bipes, 
Boilers, and all hot surfaces. Made in sections three 
feet long. Easy to apply. Asbestos Materials— 
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M. EHRET, JR. & CO. 


Fiber, Millboard Packing, and Cement. 
CHALMERS NCE CO. 
Ss AWS Lumbermen to send us their SAW s 
A full address for a copy of Emerson’s {8™ Book 
AL. GAS for heating and .tempering Saws 
quality and toughness, enabling us to reduce 
prices. Address 
Ss Beaver Falis, Pa- 
or Buildings of every description. Best, cheapest, 
and most durable Roomne oe he public. 
on application. 
2 PLY Paeraneo FELT 
a 
STEAM, WATER, GAS, and ACID proof. Made 
by us especially for use on Locomotive Round Houses 


-SP 
419-421 heh st., New York. 
Wanted 50,000 Suwyers and 
of SAWS. Weare first to introduce NATUR- 
writ wonderful effect upon improving thelr yay 
EMERSON, SMITH & CO. (Ltd.), 

(EHRET’S PREPARED.) « 

New cirtularjust out. Full information cheerfully given 

For lining under Tin, Iron, or Metal Roofs. 
Chemical Works, Factories, &c. 


Philadelphia, | ,. G2ICAGO- St, LOuIs. 
th Clark | N. W. Cor. 9th 
Walnut ‘Street. Street. and Olive Sts. | 
CINCINNATI, No. 16 Public Landing. 


PUSEY & JONES CO, 


Wilmington, Delaware. 


BUILDERS OF ALL DESCRIPTION OF 


MACHINERY USED DY MANUEAGTURERS OF PAPER, 


EMERALD GREEN.—A PAPER BY R. 


Galloway, M.R.I.A., describing the method of manufac- 
ture of this pigment, and. discussing its: poisenous.and- 


other properties. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT No. 455. Pricel0cents. To be had at 
this office and from all newsdealers. 


Tlustrated 
C@talodue 
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BICYCLES 77-6 "Co: 
STRICYGLES- 


BOSTON: 
12 Warren Street, New York. 


MASS, 
Branch Houses: 175 Wabash Avenue, Chicago, Ll. 


CATAMARAN WITH DEEP CENTER 


Board.—By A. Palmgren. Description and illustration 
of a valuable improvement in the arrangement of cata- 
marans. Contained in SCI«éNTIFIC AMERICAN SUPPLE- 
MENT, No. 463. Price 10cents. To be.hadat this office 
and from all newsdealers. 


ICE MACHINES 


Of all sizes, from 
10 Ib. per Hour to 
SO Tons per Day 


> Binary Absorption System. 


ECONOMICAL, 
SIMPLE, RELIABLE. 


Send for Circulars. 


Delamater Iron Works 


16 Cortlandt St., 
NEW YORK, U0. 8. A. 


THE RAILWAY BUILDER. A HAND- 


book for Estimating the Probable cost_of American 
Railway Construction and Equipment. By William J. 
Nicolls, Civil Engineer. Illustrated. In one volume, 
full bound, pocket-book form. Price $2. This is an in- 
valuable book for railroad men. Address MUNN & OO., 
361 Broadway, New York. 


WORK SHOPS 9 


WITHOUT STEAM POWER 
BY USING OUTFITS OF 

Barnes’ Patent Foot, Powe 7 
machinery can compete with Seam ee 
power. Sold on trial, Metal and ‘Scr ’ 
woodworkers send for prices. Illus- 
trated catalogue free. 

W. F. & Jno. Barnes Co., 


Rockford, Ill. 


“VULCAN” 


Cushioned Hammer. 


Steel Helve, Rubber Cushions, 


TRUESQUARE, ELASTIC BLOW 
Full Line of Sizes. 
W. P. DUNCAN & CO., 
Bellefonte, Pa.; U. S. A. 


SWIMMING.—DESCRIPTION OF THE 


method of teaching swimming employed in France; 
with 6 illustrations. Contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT, No. 462. Price 10 cents. To be 
had at this office and from all newsdealers. 
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Van Duzen’s Pat. Loose Pulley Oller 


Highest Indorsements, 
Enviable Reputation, 
Scientific Pedigree. 

A two years’ test by conservative 
manufacturers of national reputa- 
4 tion has shown it to be the only per- 
Sect ator for Loose Pulleys in 
use. Prices very reasonable. Send 
for our “ Catalogue Number 55.” 
VAN DUZEN & Tirt, Cincinnati, O. 


THE ART OF LEATHER MANUFAC- 
ture. By A, Watt, Being a Practical Handbook in which 
the Operations of Tann ng Currying. and Leather Dress- 
ing are fully Described, he Prine ples of Tanning Ex- 
plained and many recent Processes Introduced, as a so 

ethodsforthe Estimation of Tannin, anda Description 
of the Arts of Glue Boiling, Gut Dressing, etc. With il- 
lustrations. 12mo, cloth. London, 1884. Brice $5. Sent, 

stage prepaid, by MUNN & Co., ‘New York, on receipt 
of price. 
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Cornell University 


COURSES LEADING TO BEGREES. 


Engineering, Mathe- 
matics, -. 
Civil Engineering, 
Electrical Engineering; . 
Architecture, griculture, 
Arts, Analytical Chemistry, 
Chemistry and Physics, 
History and Political Science, 
Literature, Natural History, 
Philosophy, Science, 
Science and Letters. 


inati . M., June 
Entrance Examinatiept begin 36 ga M., 


and Sept. 1 


z i Nl informa- 
NIVERSITY REGISTER, giving ful “ 
tion m tne ing admission, free scholarships, fellowships, 


es, etc., address ca, N.Y. 
Cpe SD RER OF CORNELL UNIVERSITY, Ithaca, 
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MICRO-CHEMISTRY OF unde sedate oy 


7 .-Aations, with an Appendix on 
By Prof. T. G. Wal icroscopie Discrimination of the 
Patholoeifiew edition, revised and enlarged, Svo, cloth, 
with plates. 1885. Price $7.50. Sent, postage prepaid, on 
receipt of price by MUNN & Co., New York. 


TRU AMERIGAN BELL TELEPHONE G0, 


95 MILK ST., BOSTON, MASS. 


This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

_The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it orits licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 


The Scientific American. 


THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 


Publlehed Weekly, $8.20 a Year; $1.60 Six Menthe. 


This unrivaled periodical, now in its forty-first year, 
continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

m PRTC Corners IrrarRePUees, VeUUtIrE 
printed, elegantly illustrated; it presents in popular 
style a descriptive record of the most novel. interesting, 
and important advances in Science, Arts, and Manufac- 
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin- 
ery, Mechanical Works, Engineering in all branches, 
Chemistry, Metallurgy, Electricity, Light, Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, ete. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment; furnishes hun- 
«dreds of useful suggestions for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The SCIENTIFIC AMERICAN should have a place in 
‘ every Dwelling, Shop, Office, School, or Library. Work- 
men, Foremen, Engineers, Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers, Physicians, Clergymen, people in every walk’ 
and profession in life, will derive benefit from a regular 
reading of TH SCIENTIFIC AMERICAN. 

Terms for the United States and Canada, $3.20a year: 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

MUNN & CO., Publishers, 
361 Broadway, New York. 
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Scientific American Supplement. 


THE SCIENTIFIC AMERICAN SUPPLEMENT is a sepa= 
rate and distinct publication from TH SCIENTIFIC AM- 
ERICAN, but is unfform therewith in size, every number 
containing sixteen large pages. THE SCIENTIFIC AM- 
ERICAN SUPPLEMENT is published weekly, and includes 
a very wide range of contents. It presents the most re- 
cent papers by eminent writers in all the principal de- 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo- 
graphy, Archeology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanica] Engineering. Steam and Rail- 
way Engineering, Mining, Ship Building, Marine En- 
gineering, Photography, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining to these and allied subjects is given, the whole 

rofusely illustrated with engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 
| Price for the SUPPLEMENT for the United States and 
, Canada, $5.00 a year, or one copy of the SCIENTIFIc AM- 
ERICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
| order or check, 

MUNN & Co.. 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMERICAN. 


‘To Foreign Subscribers.—Under the facilities of 
the Postal Union. the SCIENTIFIC AMERICAN is now sent. 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany.: 
Russia, and all other European States; Japan, Brazil, 
Mexico, and all States of Central and South America.. 
Terms, whenséent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC AMIRICAN, one year: $9, gold,. 
for both SCIENTIFIC AMERICAN and SUPPLEMENT for 
one year. This includes pcstage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 


PRINTING INKS. 


‘FE “Scientific American” is printed with CHAS- 
__ ENEU JOHNSON & CO.’S . ‘Tenth and Lom 
bard Sts. Phila., and 47 Rose St., opp. Duane St., N. Y, 


